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Abstract 
 
Since the adoption of the Linked Exchange Rate System, Hong Kong’s economy has 
tight an unbreakable linked to this system. In the last decade, two major economic 
incidents are found to be closely related to the Linked Exchange Rate System, and both 
have imposed serious consequence on the property market. The first is the private 
residential property price boom in the early 1990s. The second is the Asia Financial Crisis 
in 1998. The first one pushed the property price up to a historical level while the second 
one forced the property price to drop more than half.  
 
Under the Linked Exchange Rate System, which is a kind of currency board 
arrangement, the discretion of adjusting interest rate, particularly the nominal interest rate, 
as a mean of implementing monetary policy needs to forgone. Nominal interest rate 
becomes a tool to maintain and facilitate a stable exchange rate between the local 
currency, Hong Kong dollar, and the anchor currency, the US dollar. As a result, nominal 
interest rate is difficult to reflect the real economic condition.  
 
As a mean of investigate the effects of currency board arrangement on nominal 
interest rate and real interest rate, the relationship between these two interest rates and 
private residential property price are being studied. To ensure the interest rates’ effects on 
property price are resulted from the currency board arrangement, the effects of interest 
rates on property price in Singapore, which is under a difference exchange rate regime, is 
also studied as a control experiment.  
 
Multiple regression models employing various property price determinants are 
iv 
developed to investigate the effects of real and nominal interest rates on property price. 
Granger Causality Test is carried out to examine the causality relationships between 
different property price determinants. Results from regression analysis shows that real 
interest rate is more significant than nominal interest rate in explaining the change in 
private residential property price under the currency board arrangement.  
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CHAPTER 1 INTRODUCTION 
 
1.1 Background of the study  
 
Hong Kong is a metropolitan city with scarce land but large population. Housing 
demand is a critical issue in the society. With limited land for housing, huge demand 
eventually bid up the housing price, ranging from three thousand to twelve thousand 
dollars per square feet for ordinary domestic premises. Nowadays Hong Kong’s average 
housing price is recognized as the highest when compare with other large cities in the 
world.  
 
With such a high residential property price, slight variation in percentage change of 
price can leverage large derivation in money terms. Therefore, foreseeing how property 
price would change becomes more important in Hong Kong than in other cities. Private 
residential property prices in Hong Kong varies accordingly with different economic 
factors, such as Gross Domestic Product (GDP), employment rate, income level of 
households, size of population, inflation rate, interest rates, supply of housing units and 
transaction volume, which we called the determinants of property price. In Hong Kong, 
mortgaging is a common practice for homebuyers to finance their real property. Mortgage 
rate, or the prime rate, is a significant factor affecting homebuyers’ willingness to buy 
because it determines their cost of capital of financing the loan arise from buying the 
property.  
 
On another hand, unlike other cities, as Hong Kong is an open economy without any 
kinds of exchange control, exchange rate of Hong Kong dollar was greatly influenced by 
external factors for time before 1983. Owing to the Sino-British negotiation on the Hong 
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Kong’s future which imposes uncertainty on public’s confidence on Hong Kong’s 
prospect, leading to an unstable exchange rate, the Hong Kong Colonial Government 
adopted the Linked Exchange Rate system, which in essence a currency board 
arrangement, in October 1983. By fixing the exchange rate between Hong Kong dollar 
and US dollar within a particular range, Hong Kong dollars’ exchange rate can become 
more stable and less influenced by external factors, providing a relatively unwavering 
environment for economic activities to carry out. However, this system limited the 
flexibility of Hong Kong dollar interest rate. Within the aforesaid determinants, interest 
rate will be affected by Linked Exchange Rate System and in turn affect the mortgage rate. 
This dissertation will look into detail on this issue.  
 
1.1.1 Currency Board Arrangement/Linked Exchange Rate System 
 
Currency Board system in Hong Kong is not an exchange rate administrating 
policy but rather a money-issuing policy. A currency board combines three elements: 
a fixed exchange rate between a country's currency and an "anchor currency," 
automatic convertibility, and a long-term commitment to the system, often made 
explicit in the central bank law.  
 
A currency board is credible only if a country's central bank holds sufficient 
official foreign exchange reserves to cover at least its entire monetary liabilities, thus 
assuring financial markets and the public at large that every domestic-currency bill is 
backed by an equivalent amount of foreign currency in the official foreign currency 
reserve. Demand is higher for a "currency-board currency" than for currencies 
without guarantees because holders know that, under any circumstances, their liquid 
money can easily be converted into a major foreign currency. Were it to come to 
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such a testing of the system, its architects contend, automatic stabilizers would 
prevent any major outflows of foreign currency.  
 
The currency board mechanism operates by changing the supply of money 
through the Exchange Fund. This will lead to a change in interest rate, and 
sequentially, encourage funds to move between the domestic and the anchor 
currency through cash arbitrage. This is essentially the same mechanism that 
operates under a fixed exchange rate, but the exchange rate guarantee implied in the 
currency board rules ensures that the necessary interest rate changes and the 
attendant costs for the economy will be comparatively lower.  
 
The advantages of a currency board are economic credibility, low inflation, and 
low interest rates. However, with a currency board, the central bank can no longer 
serve as the lender of last resort for banks in trouble. Furthermore, under the 
currency board arrangement, it is impossible for the government to use financial 
policies, such as adjustments of domestic interest or exchange rates, to stimulate the 
economy.  
 
 1.1.2 Interest Rates 
 
Interest rate is an essential econometric determinant of investment that 
influences not just property market but also the whole economy. It exerts significant 
effects on savings, banks’ profits, investment, exchange rates as well as trade balance. 
For savings, when interest rates increase, people would like to put more money into 
the bank to get more income from interest. For banks’ profits, it is determined by 
banks’ income, which mainly comes from loan interest and return on investment, and 
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banks’ expenditure, which are operation cost and interest expenditures for depositors. 
These two factors are both heavily depend on interest rates. For investment, interest 
rate determines the cost of borrowing money, or the cost of capital, for investment. 
For exchange rates, when interest rate of a currency increase, this currency 
appreciates as foreign capital would move into that economy, purchasing the local 
currency for deposit and forgoing foreign currencies in order to capture the benefits 
from arbitrage. Eventually this changes the exchange rate.  
 
The interest rate that people usually come across is the nominal interest rate, 
which is generally know as the actual money rate paid for the use of money, usually 
expressed as an annual percentage of the principal. In The Theory of Interest, Fisher 
(1930)1 defined interest rates as “the per cent of premium paid on money at one date 
in terms of money to be in hand one year later”. According to Fisher, interest rate 
exists due to human impatient2 as well as investment opportunity3. In practice, it is 
usually said that interest rate is the present money to be paid as premium for future 
money. In macroeconomics, interest rates influence investment, output as well as 
money supply of an economy.  
 
 
                                                 
1 Fisher, I. (1930), The Theory of Interest, Macmillan, New York, NY,. 
2 Fisher (1930) believes that human have a preference of present over future goods and is called the time 
preference or human impatient. He defines human impatient as “the (percentage) excess of the present 
marginal want for one more unit of present goods over the present marginal want for one more unit of 
future goods.” And it is derived from the marginal desirability of future and present goods.  
3 The concept of investment opportunity rests on that of an "option." An option is any possible income 
stream open to an individual by utilizing his resources, capital, labour, land, money, to produce or secure 
said income stream. An investment opportunity is the opportunity to shift from one such option, or optional 
income stream, to another. 
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 1.1.3 Real Interest Rate 
 
Real interest rate is computed by nominal interest rate adjust to take account of 
inflationary effect, representing the premium to be paid in the exchange of present 
money over future money under constant price level. It is generally the real interest 
rate impose a more significant effect on investment than the nominal interest rate. 
This is because nominal interest rate incorporated the effects of inflation. For 
instance, in times of high inflation, although nominal interest rate is high, may still 
stimulate investors’ intention to borrow money for investment as long as the return 
from investment is able to cover the interest expenditure as well as the lost in 
purchasing power of money. In this case, high nominal interest rate still brings about 
large number of investments. Therefore, a concrete relationship may not be able to 
drawn between property price and nominal interest rate. In contrast, real interest rate, 
having discounted the effect of inflation, is able to arrive at a negative relationship 
with property price.  
 
1.1.4 Characteristics of interest rate of Hong Kong dollar under Currency 
Board Arrangement 
 
Under currency board arrangement, Hong Kong Dollar, the domestic currency, 
is linked to the US Dollar, the anchor currency. In case of depreciation of Hong 
Kong dollar, banks will take the Hong Kong dollars to the Exchange Fund to obtain 
US dollars. This will lead to a decrease in Hong Kong dollar supply and result in an 
increase in interest rates, shown in the change in inter-bank interest rates. Subject to 
this change in interest rate, banks will shift their burden to their customers by 
increasing the lending rates they charge their borrowers. Therefore, the interest rate 
6 
changes as a result of the automatic interest rate adjustment mechanism.  
  
1.2 Research Question 
 
The research question of this study is whether real interest rates have a negative 
relationship with private residential property price under the currency board arrangement 
in Hong Kong, that is, an increase in real interest rates will lead to a decrease in property 
price, and vice versa. Before investigating into this issue, the Currency Board 
Arrangement, interest rate policy and characteristics of Hong Kong dollar will be studied. 
Furthermore, the role of Linked Exchange Rate System and real interest rate in Hong 
Kong’s economy.  
 
1.3 Objective of this study 
 
The objective of this dissertation is to investigate whether real interest rate impose a 
negative effect on private residential property price in Hong Kong under the currency 
board arrangement.  
 
To achieve this objective, two arguments are required to be proved. The first 
argument is nominal interest rate does no impose negative effects on private residential 
property price. The second argument is real interest rate exert negative effect on property 
price. Both arguments are subject to the constraint of Currency Board Arrangement. For 
these purposes, the effects of nominal interest rate and real interest rate on residential 
property price in Hong Kong under the currency board arrangement will be examined by 
regression analysis. Implication of the result of the regression model will then be 
discussed.  
7 
 
1.4 Research Hypothesis 
 
As aforementioned, interest rate was a macroeconomic determinant for investment. 
For countries with central bank mechanism, interest rate was used as a monetary policy to 
adjust economic activities. The Federal Reserve is the central bank of the United States. It 
administers the interest rate of the US Dollars in response to the US economic conditions.  
 
Under the Currency Board Arrangement, the Hong Kong dollar inter-bank interest 
rates need to move in tandem, though not necessarily identical, with their US dollar 
counterparts. Once there is a differential in interest rate between them, investors will 
withdraw money from the market with lower interest rates and deposit them into the 
market with higher interest rates. This kind of interest rate arbitrage will force more 
money to enter into the economy with higher interest rate, lowering the interest rate and 
eventually restored the pegged exchange rate. Thus, the interest rate of Hong Kong dollar 
is, instead of an economic tool to control investment, a functional tool to maintain a stable 
exchange rate in currency board.  
 
The Hong Kong Monetary Authorities primary monetary policy objective is to 
maintain a stable exchange rate within the framework of Linked Exchange Rate System. 
However, under the Linked Exchange Rate System, as it is not a central bank mechanism, 
interest rate no longer available to the government as an economic tool to interfere the 
economy. It is the US Federal Reserve and the US financial market to determine the broad 
direction and level of Hong Kong dollar interest rate. Nevertheless, Hong Kong dollar 
interest rate is still allowed to fluctuate within a narrow range in response to sudden major 
domestic changes.  
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As the nominal interest rate of Hong Kong dollar under the Currency Board 
Arrangement is mainly determined by the US Federal Reserve, based on the arguments 
aforementioned, the first research hypothesis of this paper is that nominal interest rate is 
insignificant in explaining the change in private residential property price in Hong Kong 
under the Currency Board Arrangement. In other words, nominal interest rate is not a 
significant factor influencing property price. The second research hypothesis of this paper 
is that real interest rate imposes a negative effect on private residential property price in 
Hong Kong under Currency Board Arrangement. The grounds that these two hypotheses 
based will be further explained in the next chapter.  
 
It should also be noted that even the research hypotheses are proof to be correct from 
the empirical analysis, one may still argued that this empirical result is not the outcome 
due to Currency Board Arrangement. Instead, it may be the case that similar empirical 
result can also be obtained under other exchange rate regime. Therefore, to make this 
study more robust, a “control experiment” should be chosen to project the effect of 
Currency Board Arrangement on real interest rate. For this reason, Singapore, with 
monitoring band system as her exchange rate regime, is chosen as the comparable of 
Hong Kong’s exchange rate regime. The rationale behind is simple – Hong Kong and 
Singapore are very similar. Both of them are small and opened economies. They are also 
the regional financial centres with strong trade and investment linkages with the rest of 
East Asia. Singapore has operated a soft peg based on a trade weighted currency basket 
while the Hong Kong dollar is pegged rigidly with the US dollar under CBA. This 
difference in exchange rate regime imposes different effects on interest rate behaviour. 
Since the nominal interest rate of Singapore dollar is permitted under the monitoring band 
system to have certain degree of independency in response to economic situation, both 
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nominal interest rate and real interest rate should be negatively related to the change in 
property price. As real interest rate is simply the difference between nominal interest rate 
and expected rate of inflation, positive relationship should be able to drawn between 
expected rate of inflation and property price. Hence, the third research hypothesis of this 
paper is that nominal interest rate imposes negative effect while expected rate of inflation 
impose positive effect on the change in private residential property price.  
 
1.5 Structure of the Study 
 
In this dissertation, Chapter 1 will be an introduction about this dissertation. The 
background, research question, objective, research hypotheses and structure of this study 
are explained.  
 
Chapter 2 will be a review on the exchange rate regime of Hong Kong – the Linked 
Exchange Rate system. The mechanism of this system will be demonstrated. The 
exchange rate regime adopted in Singapore, the monitoring band system, will also be 
studied. A comparison will be made between these two exchange rate regimes.  
 
Chapter 3 will be a literature review. Previous literatures regarding interest rates as 
well as currency board system will be reviewed. This part will also take account of 
previous literatures about the relationship of real interest rate and private residential 
property price.  
 
Chapter 4 will be data specification. The specification of data, such as the period of 
data to be analysed, sources and reliability of data, frequency of data will be stated. The 
rationale behind the choice of particular data will also be discussed.  
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Chapter 5 will describe the methodology of analysis of this dissertation. In this study, 
Granger Causality Test, ADF unit root test and regression analysis will be carried out. The 
grounds that these tests are incorporated in this study will be explained. Regression 
models will be developed and the result obtained from the model will be demonstrated.  
 
Chapter 6 will analyse the empirical data by the tests mentioned in chapter 5. The 
implications of the empirical result will be discussed. A conclusion regarding the 
empirical result will be arrived at the end of this chapter.  
 
Chapter 7 will be the conclusion. An overall conclusion about this study will be 
given. Limitations of this study and suggestions of further study on this research area will 
be discussed.  
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CHAPTER 2 REVIEW ON THE EXCHANGE RATE REGIMES  
 
In this chapter, the exchange rate regime of Hong Kong – the Linked Exchange Rate 
System, and Singapore – the Monitoring Band System, will be discussed and their major 
differences will be explained.  
 
2.1 Exchange rate regime of Hong Kong – Linked Exchange Rate System 
 
In the Hong Kong history, there are altogether three shifts in exchange rate regime4. 
The last shift of exchange rate regime was executed at 17th October, 1983. It is called the 
Linked Exchange Rate System, which, in nature, is a kind of Currency Board 
Arrangement.  
 
Early in 1980’s, the Hong Kong colonial government has adopted the “positive 
non-intervention” policy, which is a laissez faire economics policy, by Charles Philip 
Haddon-Cave. The government stayed away from economic activities of enterprises and 
banking activities as well. This policy can be reflected from the free flow of currency in 
and out the territory, which can rarely be found in places other than Hong Kong.  
 
Owing to an unprecedented financial crisis in 1982-1983 and the confidence crisis 
triggered by the diplomatic negotiation between China and Britain concerning Hong 
Kong’s sovereignty after 30 June 1997, massive portfolio shift from local to foreign 
currency deposits and capital outflow depreciates Hong Kong dollar. A currency 
                                                 
4 The first shift of exchange rate regime occurred in 1972 from the Sterling Exchange Standard to US 
dollar Exchange Standard. The second shift occurred in 1974 from currency board to a floating exchange 
rate system.  
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stabilisation plan based on full convertibility was considered by the colonial government 
on 25 September 1983. Soon after that, on 15 October 1983, the re-establishment of a 
currency board system, called the “Linked Exchange Rate” system, was announced and 
began to be effective on 17 October 1983.  
 
2.1.1 The mechanism of Linked Exchange Rate System 
 
In a Linked Exchange Rate System, the primary objective to achieve is to 
maintain a stable exchange rate between the domestic currency and the anchor 
currency. To achieve this, an automatic adjustment mechanism is adopted. As legal 
tender notes in Hong Kong is not issued by the government but three note-issuing 
banks, under Linked Exchange Rate System, they need to pay US dollars to the 
Exchange Fund at a rate of US$1 = HK$7.8 to obtain a Certificate of Indebtedness 
(CI), as a cover of equivalent amount of banknotes issued. Likewise, if the 
note-issuing banks like to obtain US dollars from the Exchange Fund, they need to 
cancel equivalent amount of Hong Kong dollar bank notes in the market and return 
the CI to the Exchange Fund. This is the basis to maintain a stable exchange rate 
between Hong Kong Dollar and US dollar.  
 
In case the exchange rate between Hong Kong dollar and US dollar rise to a 
level of US$1 = HK$ 7.6, this implies an increasing demand of Hong Kong dollar. 
As legal tender notes and CIs are issued and redeemed only at the rate of US$1 = 
HK$7.8, note-issuing banks will intend to buy US dollars from the open market and 
resell it to the Exchange Fund. As the Exchange Reserve held in the Exchange Fund 
do not account for the money supply in the monetary system, selling US dollars to 
the Exchange Fund will constraint the supply of US dollar. Due to the reduction of 
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supply, the price of US dollar rises and the exchange rate lowered. On another hand, 
if exchange rate fall to a level, for instance US$1 = HK$ 8, such cash arbitrage 
activities appears in an opposite way that note-issuing banks buy US dollars with 
Hong Kong dollar banknotes from the Exchange Fund at the fixed rate. This time, 
supply of Hong Kong dollar reduces and boosts the price of Hong Kong dollar over 
US dollar, pushing the exchange rate upwards. These cash arbitrage activities serve 
as the “restoring force” for the exchange rate. Once there is significant 
differentiation between the official exchange rate and the market exchange rate, cash 
arbitrage activities will be triggered trying to restore the official rate. These activities 
will be end until there is no room for the banks to capture benefits from arbitrage 
activities more than the transaction cost incurred, which implies differentiation 
between market rate and the official rate is no longer significant.  
 
However, the cash arbitrage activities are not frequently appeared as it involves 
considerable transaction costs. Therefore, to strengthen the restoring force of the 
linked exchange rate, interest rate arbitrage is used also. If there is speculation on a 
revaluation of Hong Kong dollar, the Exchange Fund will attempt to ease monetary 
conditions such that the local interest rates fall relative to the US dollar interest rate. 
Interest rate arbitrage will take place which will lead to the desired outflow from the 
Hong Kong dollar. Reducing the demand and increasing the supply of Hong Kong 
dollar will then halt the speculation. When Hong Kong dollar comes under a 
devaluation pressure, the Fund will undertake money market operations to raise the 
Hong Kong dollar interest rate relative to US dollar interest rate, thereby increasing 
the inflow of Hong Kong dollar and relieving the devaluation pressure on it.  
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2.1.2 Implications of Linked Exchange Rate System  
 
This mechanism implies that whenever there is request for buying US dollar 
with Hong Kong dollar, the Exchange Fund must have enough reserve of US dollar 
to pay for it. Otherwise, when the US dollar demand, arose from strong devaluation 
pressure of Hong Kong dollar, is huge and the Exchange Fund is not able to settle all 
these demand, the official rate of exchange between Hong Kong dollar and US dollar 
will need to be re-established at a lower rate. Hong Kong dollar will be devaluated. 
Therefore, to ensure a robust linked exchange rate system, the Exchange Fund must 
hold sufficient reserves such that all Hong Kong dollars in circulation must be 
backed by, at a minimum requirement, equivalent amount of US dollar reserves. 
According to the latest data of HKMA, the official foreign currency reserve assets of 
Hong Kong amounted to US$136.3 billion at the end of February 2007, which 
represent over six times the currency in circulation or about 37% of Hong Kong 
dollar M35. Such extensive reserve provides sufficient backing for the local currency.  
 
Under linked exchange rate system, interest rate can no longer serve as a tool 
for implementation of government monetary policy. Instead, interest rate serves as 
the tool to maintain the linked exchange rate system to be stable and sound. The 
authority to administer interest rate was forgone to the US Federal Reserve.  
 
Interest rate generally exerts a negative effect on investment as it affects the 
cost of capital of borrowing money for investment. In the real estate market, as most 
of the residential property transactions are financed by mortgaging, interest rate, 
                                                 
5 Hong Kong’s Latest Foreign Currency Reserve Assets Figure Release, Hong Kong Monetary Authority, 7 
March, 2007.  
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which in turn determined the mortgage rate, generally exerts a negative effect on 
mortgagor’s ability to raise mortgage and subsequently affects the property price. On 
the other hand, as the nominal interest rate of Hong Kong dollar under the Currency 
Board Arrangement is mainly determined by the US Federal Reserve, the true 
picture of the Hong Kong economy cannot be reflected from the change in nominal 
interest rates. Therefore, the logic that nominal interest rate exert negative effect on 
property price may not be valid. In other words, there does not exist any relationship 
between nominal interest rate and private residential property price under Currency 
Board Arrangement.  
 
Therefore, as mentioned above, through the Currency Board Arrangement, there 
is significant differentiation between the nominal interest rate and the interest rate 
according to market anticipation (hereafter in this chapter, market interest rate). In 
this case, interest rate arbitrage similar to the mechanism of Currency Board occurs. 
If nominal interest rate is lower than the market interest rate, which implies investors 
can borrow money from bank at a lower cost to generate the same amount of return. 
This will induce more people to borrow money for investment purpose, leading to 
assets price appreciation which will eventually increase inflation rate. Adjusted for 
inflation from the nominal interest rate, the real interest rate, in this case decreased, 
fuels the willingness of investors to invest.  
 
If nominal interest rate is higher than the market interest rate, investors will, 
rather than borrow money from bank, prefer to liquidate their assets and deposit the 
money in banks to earn interest income. Assets will be sold at a price lower than 
market price and a general decrease in price level will result. Under this situation, 
the real interest rate will vary inversely with assets price. In the real estate market, 
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for the reasons above, property price varies inversely with real interest rate of Hong 
Kong dollar. Having considered both situation mentioned, the hypothesis that real 
interest rate have negative effect on private residential property price under the 
Currency Board Arrangement can be concluded.  
 
2.2 Exchange rate regime of Singapore – Monitoring Band System 
 
Singapore has a great deal of similarity with Hong Kong, both in size, population, 
economic statues, etc. Just like Hong Kong, Singapore does not have a central bank to 
administer the monetary affairs in the territory. Instead, monetary affairs are managed by 
the Monetary Authority of Singapore (MAS).  
 
The MAS used not to be issuing currency but the Board of Commissioners of 
Currency of Singapore (BCCS) responsible for this as well as the reception of foreign 
exchange and redemption of currency. However, on 1st October, 2002, following the 
merger with the BCCS, the MAS has also held the function of currency issuance.  
 
The monetary policy the MAS use is named the trade-weighted nominal exchange 
rate. It is in nature a monitoring band system. Under the monitoring band system, the 
exchange rate is generally floating nevertheless subject to adjustment by the monetary 
authority. With reference to the MAS Annual Report published in 1985,  
 
“The Authority’s ability to pursue independent monetary and interest rate polices is 
constrained by the open nature of the economy and the close linkage between domestic 
and international financial markets. In this setting, the Authority’s concentrates on an 
exchange rate policy …The Singapore dollar exchange rate is based on a managed float 
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system, in which it is allowed to fluctuate within a target band. This target band is based 
on trade weighted basket of currencies of Singapore’s major trading partners. The 
Authority manages the float within the band mainly through its foreign exchange 
operations.” 
 
According to Williamson (2000)6, monitoring band is a “band around a parity that is 
periodically adjusted in relatively small steps in a way intended to keep the band in line 
with market fundamentals.” Under monitoring band system, Singapore dollar is linked to 
a basket of foreign currencies and the weightings of currencies are subject to adjustment 
and undisclosed. That implies the exchange rate regime of Singapore is more or less a 
float exchange rate system with less fluctuation.  
 
Different from that of the HKMA, it is the MAS’s mission to promote sustained 
non-inflationary economic growth, and a sound and progressive financial centre. In 
executing its monetary policy, the MAS does not use open market operations in treasury 
bills, that is, to influence the liquidity in the monetary system by means of interest rate 
adjustment. On the other hand, it entrees the foreign exchange market to sell or purchase 
U.S. dollars to stabilize the exchange rate. Therefore, the MAS does not just responsible 
for the implementation of monetary policy but also the exchange rate policy.  
 
 
 
 
                                                 
6 Williamson, J. (2000) Crawling Bands or Monitoring Bands: How to Manage Exchange Rates in a World 
of Capital Mobility, in P. King (Ed.), International Economics and International Economic Policy: A Reader, 
McGraw-Hill.  
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2.2.1 Characteristics of Monitoring Band System 
 
The exchange rate system in Singapore has four major characteristics7. First, 
different from that of Hong Kong, Singapore dollar is managed against a basket of 
currencies. These currencies are from countries that are their major trading partners 
and competitors. The degree of weighting between difference currencies varies 
according to Singapore’s trade dependence with that particular country. As a result, 
the components and weightings of respective components need to be revised 
periodically to reflect the changes in trade partners across time.  
 
Secondly, as the price of Singapore dollar is determined by a basket of foreign 
currency, the exchange rate of Singapore dollar is generally floating. The exchange 
rate is allowed to fluctuate within a particular range which is not disclosed. This 
arrangement is to lodge short-term fluctuations and impacts in the exchange market 
and to allow rooms of buffering for the exchange rate of Singapore dollar to arrive at 
an equilibrium states. Once the exchange rate is outside the undisclosed range, MAS 
will interfere and take necessary actions, usually directly sell and purchase of foreign 
exchange in the open market, to direct the exchange rate back within the range.  
 
The third characteristic is that the undisclosed exchange rate range allow for 
fluctuation is reviewed regularly. This kind of arrangement is to allow rooms for 
anticipated fluctuations that would possibly occur in the financial market in short 
term.  
 
                                                 
7 Singapore’s Exchange Rate System, Feb. 2001, The Monetary Authority of Singapore.  
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Lastly, under this kind of monetary system, the MAS cannot have independent 
targets in both the exchange rate and money supply, or interest rate, for Singapore 
dollar. Therefore, independent monetary policy is impossible. Nevertheless, it does 
not necessarily mean that the MAS must opt for a rigid exchange rate target. Instead, 
the MAS can opt for a certain degree of flexibility in its choice of exchange rate to 
cater for domestic needs of the economy, or to accommodate external shocks. Such 
flexibility in the choice of exchange rate can in turn endow Singapore certain degree 
of independence in its interest rate policy.  
 
Such independence in interest rate, provided that it was to a limited extent, 
implies an extra advantage over a rigid path of target or fixed exchange rate regime, 
such as the currency board arrangement operated in Hong Kong.  
 
2.3 Differences of the two exchange rate regime 
 
Although both the exchange rate of Hong Kong dollar and Singapore dollar are 
anchored to the US dollar, they have different degree of linkages, where Hong Kong 
dollar is fully linked to US dollar while Singapore dollar linked partially with US dollar 
together with a basket of other currencies. The major difference between the two 
exchange rate regime lies on the independency on implementation of interest rate policy.  
 
In the case of Hong Kong, the currency board system implies the absence of an 
independent interest rate policy. This results in a small range within which the HK–US 
interest differential can fluctuate, and a strong correlation between the changes in the HK 
and US dollar interest rates. In the case of Singapore, conversely, the monitoring band 
system implies a higher degree of independency in its interest rate policy. The range 
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allowed for HK-USE interest differential will be wider and the correlation between the 
changes in the HK and US dollar interest rates will be weaker.  
 
 The figure below shows the change in interest rate of these three currencies from 
1997 till the end of 2005.  
 
Exhibit 2-1 Interest rate trend between Federal Fund Rate, Best Lending Rate in 
Hong Kong and Singapore, Source of data: Hong Kong Census and Statistics 
Department, Singapore Department of Statistics, The Federal Reserve Board 
 
From Exhibit 2-1, it can be observed that the change in Best Lending Rate of Hong 
Kong dollar is more or less follows a similar trend with the Federal Fund Rate. This can 
be explained by the HKMA’s policy to have Best Lending Rate equals the Base Rate, 
Interest rate trend between Federal Fund Rate, Best Lending Rate in Hong Kong and Singapore
0
2
4
6
8
10
12
199
7
199
8
199
9
200
0
200
1
200
2
200
3
200
4
200
5
200
6
Time (Year)
Int
ere
st 
Ra
te 
(%
)
Federal Fund Rate
Best Lending Rate in Hong Kong
Best Lending Rate in Singapore
21 
which follows the Federal Fund Rate, plus a premium. Only at some point the Best 
Lending Rate reacts inconsistently with Federal Fund Rate such as the 1998 period, when 
the Asia Financial Crisis struck the Hong Kong dollar. Similar changes can also be 
observed from the Best Lending Rate trend in Singapore but the overall trend does not fit 
with its US dollar counterpart. Considering the interest rate trend in Singapore, excluding 
the period of Asia Financial Crisis, it generally follow a very stable trend and variations 
and adjustment is not significant through out 1997 till the end of 2005. The nominal 
interest rate of Singapore dollar was maintained within five to six percent and was not 
frequently adjusted.  
 
 
Federal Fund 
Rate 
Hong Kong dollar 
Best Lending Rate 
Singapore dollar 
Best Lending Rate 
Maximum 6.5 10.25 7.79 
Minimum 1 5 5.3 
Difference 
between 
Maximum and 
Minimum 
5.5 5.25 2.49 
Standard 
Deviation 1.868693 1.869251262 0.684988956 
Exhibit 2-2 Comparison between Federal Fund Rate, HK dollar Best Lending 
Rate and Singapore dollar Best Lending Rate over the period 1997 – 2006, Source of 
data: Hong Kong Census and Statistics Department, Singapore Department of Statistics, 
The Federal Reserve Board 
 
From Exhibit 2-2 above, it can be noted that the fluctuation of Best Lending Rate of 
Singapore dollar is much gentle when compared with its Hong Kong dollar and US dollar 
counterparts.  
 
From this chapter, it can be concluded that Hong Kong dollar interest rate follow 
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closely with the Federal Fund Rate under the Linked Exchange Rate system. On the other 
side, the change in Federal Fund Rate appears to have little influence on the Singapore 
dollar interest rate. With similar economic and financial statues but difference in 
exchange rate regime, the difference in interest rate behaviour has proved Singapore to be 
a good “control experiment” of Hong Kong for this study.  
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CHAPETER 3 LITERATURE REVIEW  
 
In this chapter, the definition of interest and interest rate will be identified. After that, 
the meaning of nominal interest rate and real interest rate will be stated and their 
relationship and role in the economy will also be included. The importance of real interest 
rate to the property market will also be discussed. Finally, relationship between real 
interest rate and residential property price will also be explained.  
 
3.1 Interest and interest rate 
 
 Interest, in economy, is usually acknowledged as the consideration paid by the 
borrower to the lender for early use of money. Fisher (1930)8 defines interest as “the 
premium paid on the exchange between present and future goods.” Fisher believes that 
human impatient, together with investment opportunity, are the major elements that 
generate interest. In Fisher’s point of view, in psychological sense, human have a 
preference of present goods over future goods. Humans prefer earlier availability of 
goods because they can enjoy or use the good earlier. This preference is called the time 
preference or human impatient. Human impatient speeds up the coming of future income 
while investment opportunity which is defined as opportunity to shift from an investment 
option to another, defers the spending of present income. The better the investment 
opportunity, the more an individual invest. As these two elements works in an opposite 
way, they curb each other in the market at an equilibrium position. For instance, when an 
investment opportunity of an asset is very high, its attractiveness to investors will become 
lower and lower as too many people wants it, pushing up the asset price and eventually 
                                                 
8 Fisher, I. (1930), The Theory of Interest, Macmillan, New York, NY,. 
24 
becomes too expensive to buy. Fisher believed that this equilibrium point will clear the 
market at the rate of interest registering all impatience rates and opportunity rates. In 
practice, it is usually said that interest rate is the percentage of present money to be paid 
as premium for future money. That is, when you lend $100 to someone with an interest 
rate of 5%, you are expected to get $105 of repayment in the end of the year where $5 is 
the interest.  
 
3.2 Real Interest Rate 
 
In theory, as abovementioned, interest is the premium paid on the use of capital and 
interest rate is the percentage of premium paid to the principle under a constant price 
level. However, in reality, price level changes over time. Fisher used the term “cost of 
living” trying to illustrate the issue concerned. Fisher believes that a portion of interest 
rate may represent not the premium on the use of capital but a general change in cost of 
living. For instance, a 10% interest rate may represent 5% of increase in cost of living 
over the loan period. In time of inflation, interest rates are often incorporated with an 
inflation premium for loans to compensate for the loss in purchasing power of money. 
Fisher stated in Theory of Interest, “When money and goods change with reference to 
each other – in other words, when the money standard appreciates or depreciates in value 
in terms of goods – the numbers expressing the two rates of interest, one reckoned in 
terms of money and the other reckoned in terms of goods, will be quite different. Moreover, 
the money rate, the only rate quoted in the market, will be influenced by the appreciation 
or depreciation.”  
 
Fisher (1930) developed an equation for the estimation of real interest rate. The 
equation, which is also called Fisher equation, is defined as below 
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e
ttt rri π+≡  
where ti  is the nominal interest rate, 
e
tπ  is the anticipated rate of inflation and trr is 
the real rate of interest. 
 
Schwartz (1993)9 points out that nominal interest rate generally incorporate the 
market’s expectation or anticipation of the rate of inflation or change in price level. When 
you borrow $100 at an annual interest rate of 5%, you are expected to repay $105 at the 
end of the year. However, if an inflation of 5% exists in the market, at the end of the year 
when you repay the loan, the present value of money the lender receive, after discounting 
back to the time it was lent, equals the value of money when it was lent. The borrower is 
paying no cost of capital on the use of that $100. The lender will in fact suffer a loss in 
case the inflation rate is higher than 5%. If the lender would like to ensure a 5% premium 
could be captured, the interest rate needs to rise to 10% in order to offset the effect 
brought by inflation. From this example, the 10% interest rate is the nominal interest rate 
carrying out an inflationary premium of 5%. Schwartz concluded that real interest rate is 
the nominal interest rate differs by the expected inflation rate.  
 
Schwartz (1993) defined the real rate of interest can be estimated by the equation 
r
n i
p
i =−+
+
1
1
1
 
where ni  is the nominal interest rate, p  is the expected rate of inflation (i.e. the change 
in price level) and ri  is the real rate of interest. For convenience purpose, the equation is 
usually simplified as 
                                                 
9 Schwartz, E. (1993), Theory and Application of the Interest Rate, Praeger Publishers, USA 
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rn ipi ≈−  
 
Miller and VanHoose (2007)10 defined real interest rate to be the “anticipated rate of 
return from holding a financial instrument after taking into account the extent to which 
inflation is expected to reduce the amount of goods and services that this return could be 
used to buy”. The model developed for the estimation of real interest rate is the same as 
Schwartz.  
 
Brueggeman and Fisher (2005)11 viewed real rate of interest from the income 
perspective. They suggested that real interest rate is the minimum rate of interest that 
must be earned by savers to induce them to divert the use of resources or funds from 
present consumption to future consumption.  
 
 Ho (1984)12 has discussed the effect brought by change in real interest rate. Ho 
(1984) stated that change in real interest rate has two effects, namely income effect and 
substitution effect. The effects were illustrated through an example of an increase in real 
interest rate. From the lender’s point of view, in case of this, he prefers to spend less and 
lend more as he can earn more for future consumption. This is the substitution effect. 
However, from another perspective, if the lender was only intended to achieve a certain 
amount of income for future consumption, he prefers to lend less and spend more. It is 
because when the real interest rate increased, smaller amount of loan can generate the 
                                                 
10  Miller, R.L. and VanHoose, D.D. (2007), Money, Banking and Financial Markets, Thomson 
South-Western, Mason 
11  Brueggeman, W. B. and Fisher J. D. (2005), Real Estate Finance and Investments, Boston, 
McGraw-Hill/Irwin, pp. 70-75. 
12 Ho, L.S. (1984), Real interest rate, indexation, and monetary policy, Department of Economics, 
University of Hong Kong. 
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same required income. Ho believes that this difference in response to change in real 
interest rate will be eliminated when considering the whole economy. Ho agrees with 
Fisher that real interest rate is determined by investment opportunities and time 
preference of economic agents.  
 
 Macfarlane (2001)13 noted that interest rate got to be varied in response to changing 
market environment. For instance, the interest rate is set at a low level. As the cost of 
capital is cheap, low interest rate will stimulate demand for investment opportunities. If 
the interest rate is kept low over the time, inflation rate will rise. As the nominal interest 
rate was hold fixed, with increasing inflation rate, the real interest rate will be pushed 
further downwards, and at the same time, demand for investment will be promoted. 
Finally, an inflationary spiral resulted.  
 
3.3 Possibility of negative real interest rate 
 
 Interest rate serves as a rationing machine on the demand of capital. Being a 
determinant of borrower’s cost of capital, interest rate varies inversely with borrower’s 
willingness to borrow money in most cases. Unlike other places, interest rate in Hong 
Kong is not determined by the market. In the past, financial institutes were not able to 
adjust the rate of interest, instead, decided by the Hong Kong Association of Banks 
(HKAB). In other words, the interest rate did not represent the market as it was an 
administrative rate14.  
                                                 
13 Macfarlane, I.J. (2001), “The Movement of Interest Rates”, Occasional Papers, School of Economics, 
University of Tasmania 
14 Cheung, J. Y. S. and Kwong P. C. K. (1992), The Other Hong Kong Report 1992, Chinese University 
Press, Hong Kong 
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 It is generally impossible for real interest rate to become negative. Schwartz (1993) 
agrees with this also. For real interest rate to be negative, expected rate of inflation must 
be larger than then nominal interest rate. Once this occurs, money is depreciating. Even 
though the money is put in bank, the interest gain cannot offset the lost in purchasing 
power of money. Investing assets, such as real property which offers a higher return, will 
be a much better investment option than depositing the money in the bank. Consequently, 
as nominal interest rate is low, people’s investment decision will shift to borrow money 
for asset investments. This is because the return from assets due to inflation is much 
higher than depositing money. Hence, a huge outflow of capital from bank to individuals 
is anticipated. Owing to this increase in demand for money, the nominal interest rate will 
be pushed high until the real interest rate become positive. That is, whenever the real 
interest rate becomes negative, or a tendency for it to become negative, the market will 
react in the way illustrated above keeping the real interest rate at a positive level.  
 
Nowadays, interest rate in Hong Kong is still unable to truly reflect the market 
conditions. Since 1983, Hong Kong have adopted the Linked Exchange Rate System that 
pegging the Hong Kong Dollar and US Dollar at a fixed rate of HKD$7.8 to USD$1. As a 
result of this, to maintain the exchange rate of Hong Kong Dollar and US Dollar within 
the range, the interest rate of Hong Kong Dollar needs to follow the interest rate in US 
without much space for variation.  
 
3.4 Relationship between real interest rate and property price 
 
Interest rate, or the mortgage rate, is one of the determinants and it is influential to 
homebuyers’ and investors’ willingness and ability to buy real property. However, interest 
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rate fluctuates from time to time and so as property price. Also, from past scholars, it is 
difficult to figure out a direct relationship between these two variables. Some research 
adopted the regression model to facilitate analysis but interest rate is usually found to be 
an insignificant variable. This is mainly due to the ignorant of the change in price level or 
the future expectation of price. In this sense, the real interest rate, which represent the real 
cost of capital in constant price level, should be more indicative in the prediction of 
change in property price.  
 
Quite a number of scholars are interested in the relationship between real interest 
rate and property price. They employed different kinds of techniques, such as regression 
analysis or cointegration approach, to present their point of view regarding this issue.  
 
 Cheung and Kwong (1992) 15  use the observation in 1992 as an example 
demonstrating the relationship between real interest rate and property price. During 1992, 
due to the combine effect of continuous inflation and the Linked Exchange Rate system 
resulted in negative real interest rate. This negative real rate triggers a large increase in 
bank loans, most of it focus on the property market, including building development as 
well as residential mortgages.  
 
Harris (1989)16 found out that home buyers perceive real interest rate as the primary 
mechanism that stimulates housing price levels. His regression model suggested that 
nominal interest rate on its own is not sufficient to explain the change in housing price. 
                                                 
15 Cheng, J.Y.S. and Kwong, P.C.K. (1992), “Monetary and Financial Affairs”, The Other Hong Kong 
report 1992. Chinese University Press, Hong Kong 
16 Harris, J.C. (1989), “The Effect of Real Rates of Interest on Housing Prices”, Journal of Real Estate 
Finance and Economics, Vol. 2 No. 1, pp. 47-60.  
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Instead, the real interest rate, derived from nominal rates and future expectations, 
influence the housing price. The reason behind is that nominal interest rate is not quick 
enough to reflect the changes in future expectation but real interest rate which varies over 
time is able to serve this function.  
 
Englund and Ioannides (1997)17 try to compare the dynamics of housing price 
amongst 15 Organisation for Economic Co-operation and Development (OECD) 18 
countries. The regression model employed lagged house prices, rate of growth of real 
GDP, and rate of change of real interest rate. Although an international housing cycle 
cannot be arrived deal to a lack of data, their regression analysis illustrated that real 
interest rate demonstrate a strong predictive power in the housing market. A negative sign 
is resulted in the correlation between real interest rate and housing price in the regression 
model. This illustrates a negative relationship between real interest rate and housing price.  
 
Hin and Cuervo (1999)19 argued that interest rates and housing prices are generally 
inversely related. It also suggested that interest rate, except affecting the housing prices in 
the demand side, also affecting the supply side through changing the cost of financing a 
construction project. As the cost of finance is also inversely related to interest rates, the 
supply side factor is able to moderate the changes on housing price brought by change in 
interest rate. This argument appears to be sensible, however, for construction industry, 
                                                 
17  Englund, P. and Ioannides, Y. M. (1997), “House Price Dynamics: An International Empirical 
Perspective”, Journal of Housing Economics, Vol 6 No. 2, pp. 119-136. 
18 The Organisation for Economic Co-operation and Development (OECD) is an international organisation 
of those developed countries that accept the principles of representative democracy and a free market 
economy. 
19 Hin, D. H. K. and Cuervo J. C. (1999), “A cointegration approach to the price dynamics of private 
housing. A Singapore case study”, Journal of Property Investment & Finance, Vol 17 Issue 1, pp. 35-60 
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construction projects takes a long period of time. The supply side factor may only reflect 
on the property price when the project is completed and is available for homebuyers, 
which is about a couple years later. Therefore, the moderate effect lags the change in 
interest rate a couple years later. Furthermore, as construction projects takes time, interest 
rate may fluctuate vigorously during the construction stage. Thus, the effect on the supply 
side is hard to determine. 
 
On another hand, Hin and Cuervo (1999) adopted the cointegration approach in 
investigating the relationship between private housing price and GDP growth, prime 
lending rate and private housing starts. However, under the Engle-Granger methodology, 
real Gross Domestic Products (GDP), private housing starts and movement of previous 
private housing prices influence significantly movements in private housing price change. 
On the other hand, prime lending rate is found to be insignificant in having negative 
influence on housing price.  
 
According to Fisher’s definition, nominal interest rate is the sum of real interest rate 
and the expected inflation rate. At time of economic boom, expected inflation rate will 
rises. This rise in inflation rate usually accompany with an increase in nominal rate. This 
is the same case in Hong Kong during early 1990’s which economic growth is high and 
the inflation rate was held at a high level. However, due to the Linked Exchange Rate 
system, Hong Kong’s nominal interest rate is pegged with the US’s nominal interest rate. 
At that time, Hong Kong’s real rate, this, by Fisher’s definition, became negative. In Hui 
and Yiu (2003)20, they suggested that having negative real interest rate is unreasonable in 
                                                 
20 Hui, E.C.M. and Yiu, C.Y. (2003), “Market Dynamics of Private Residential Real Estate Price – An 
Empirical Test in Hong Kong”, Journal of Financial Management of Property and Construction, 8(3), Dec., 
pp. 155-165 
32 
economic sense and thus should not be used as a parameter for estimation. Instead, an 
idea of segregation of real interest rate into two parameters, best lending rate, which is the 
nominal interest rate for mortgages, and the annual change of Consumer Price Index, 
which is the expected inflation rate. By employing simultaneous regression equation 
model, which include macro economic variables as stated above and Gross Domestic 
Products (GDP), real average household income, population, unemployment rate, usable 
floor area completed and transaction volume, it is found that rather than nominal interest 
rate, inflation rate exert effects on private residential real estate price. 
 
Cheung (2006)21 regarded interest rate as one of the macroeconomic factors that 
influence property price. It is suggested that rising interest rate will deter real estate 
investors from the market while this effect on the owner-occupiers are not significant. It is 
because interest rate is directly related to investors’ rate of return. It also stated a decrease 
in real interest rate will push the demand for property, both on investors’ and 
owner-occupiers’. Cheng stated as well a low real interest rate created a favourable 
environment to foster residential price growth. Chou and Shih (1994)22 and Tse and et al 
(1996)23 shares the same point of view in this issue.  
 
Law (2005)24 affirmed nominal interest rate is sum of real interest rate and inflation 
rate. To compensate for the lost in purchasing power of the principle during the loan 
                                                 
21 Cheung, S.W. (2006), “An analysis of the fluctuating residential property price in Hong Kong since 
1997”, Unpublished Dissertation, The University of Hong Kong.  
22 Chou, W. L. and Shih, Y. C. (1994), Housing markets and demands for housing attributed in Hong Kong, 
Department of Finance, The University of Hong Kong 
23 Tse, Y.R.C., Ho, C.W. and Ganesan, S. (1996), An econometric analysis of housing prices in Hong Kong, 
The University of Hong Kong. 
24 Law, C. Y. (2005), Analyze the residential property price in Hong Kong: causes and effects, The 
University of Hong Kong. 
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period, the lender included an anticipated inflation rate in the real interest rate. Law has 
also explained the negative real interest rate of Hong Kong Dollar from 1988 to 1995 is 
due to the Linked Exchange Rate System and a relatively high inflation rate in that period. 
This is regarded as the main reason for the increase in property price in Hong Kong in the 
1990s.  
 
Jud and Winkler (2002)25 have examined the effects of determinants of metropolitan 
housing price in United States. From their regression model which employed real income, 
real wealth, real after-tax mortgage interest rate, population and real construction cost as 
independent variables, it is found out that real interest rate is statistically significant in 
determining housing prices. A positive relationship is shown but no further discussion on 
the rationale behind the empirical result is carried out.  
 
 Schwab (1983)26 suggested that housing demand is a function of expected rate of 
inflation and the real interest rate rather than a function of nominal interest rate. The 
empirical test also shows that there is a negative relationship between real interest rate 
and housing demand. Although it does not include any investigation on the relationship 
between real interest rate and housing price, the empirical test demonstrated a positive 
relationship between housing demand and relative price of housing. This implicitly 
verified a negative relationship between real rate and housing price.  
 
Chou and Shih (1995)27 concluded that in order to maintain the linked exchange rate 
                                                 
25 Jud, G. D. and Winkler D. T. (2002), “The Dynamics of Metropolitan Housing Prices”, The Journal of 
Real Estate Research, Vol 23 No. 1/2, pp. 29 
26 Schwab, R.M. (1983) “Real and Nominal Interest Rates and the Demand for Housing”, Journal of Urban 
Economics, 13, pp. 181-195 
27 Chou, W. L. and Shih, Y. C. (1995) “Hong Kong Housing Markets: Overview, Tenure Choice, and 
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regime of Hong Kong viable, Hong Kong dollar interest rate was lowered followed by the 
downward movement of US dollar interest rate. This persistently low real interest rate in 
the 1990s attributed to the continuing increase in housing demand in Hong Kong. Due to 
this strong demand for housing investment, shortage arises in the real estate market and 
eventually pushed up the property price at a rate several times that of the consumer price 
index.  
 
Tse (1994)28 conducted a regression analysis of the relationship between real 
interest rate and rent-to-value ratio. The empirical result shows that one percent increase 
in real interest rate will result in 0.25 to 0.5 increase in coefficient of rent-to-value ratio. 
As real interest rate and rent-to-value ratio is found to be positively related, this implies 
that real interest rate have a negative relationship with property price.  
 
Fu (2000)29 stated that due to the decrease in inflation rate in the post Asia Financial 
Crisis period, real interest rate was substantially increased. Fu believes that this boost in 
real interest resulted in a sharp correction in real estate prices in 1999.  
 
Peng (2002)30 examined the economic factors that influence the property price in 
Hong Kong. Five independent variables, which include unemployment rate, real interest 
rate, real rental index, the number of households adjusted for public housing stock and in 
                                                                                                                                                  
Housing Demand”, Journal of Real Estate Finance and Economics, 10, pp. 7-21 
28 Tse, Y.C.R. (1994) “Real Estate Economics: Theory and Policy, with Reference to Hong Kong, 
Singapore and Taiwan”, EIA Publishing, Hong Kong. 
29 Fu, Y. (2000) “Hong Kong: Overcoming Financial Risks of Growing Real Estate Credit”, Asia’s 
Financial Crisis and the Role of Real Estate, M.E. Sharpe, pp. 139-158 
30 Peng, W. (2002), “What Drives Property Prices in Hong Kong”, HKMA Quarterly Bulletin, Issue 32, 
Aug, pp. 19-33 
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the private housing stock, are employed under a regression analysis. It is found out that 
real interest rate accounted for about 7% of the total variation of real property price. Peng 
also concluded that the subsequent increase in the real interest rate also contributed to the 
price decline. This implies the real interest rate have a negative relationship on private 
residential housing price.  
 
Smith and Spudeck (1993)31 identified interest rate as the price of putting off 
consumption today for consumption tomorrow. The relationship between nominal interest 
rate, real interest rate and expected inflation rate is illustrated through Fisher’s Hypothesis. 
Smith and Spudeck also suggested that interest rate was determined by three factors, 
which are individual preferences over current versus future consumption, the endowment 
of the economy in terms of available resources and the available technology. It is found 
out that interest rate and the degree of impatience on the part of investors is directly 
related. On the other hand, improvement in technology and increase in return to real 
investment will bring about increase in demand for investment.  
 
Mishkin (1982)32 studied the relationship between money supply and interest rate 
change. The empirical result does not support the view that unanticipated increase in the 
money stock is negatively correlated with unanticipated changes in short-term interest 
rate. Mishkin (1981)33 examined the real interest rate movement over 1931-79 of United 
States. Some of the major findings related to real interest rate are listed below.  
                                                 
31 Smith, S.D. and Spudeck, R.E. (1993) Interest Rates, Principles and Applications, Dryden Press, 
Orlando 
32 Mishkin, F.S. (1982) “Monetary Policy and Short-term Interest Rates: An Efficient Markets-Rational 
Expectations Approach”, Journal of Finance, March XXXVII, pp. 63-72 
33  Mishkin, F.S. (1981) “The Real Interest Rate: An Empirical Investigation”, Carnegie-Rochester 
Conference Series on Public Policy, Autumn, 15, pp. 151-200 
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1. Real interest rate is not constant, which was suggested by Fama (1975)34 that it 
is constant.  
2. Real interest rate is negatively correlated with inflation rate, no matter adjusted 
for tax or not.  
3. Increase in money growth is associated with a decline in real interest rate.  
4. Movement of nominal interest rate is not a reliable indicator of movement in 
real interest rates.  
 
Tse and Yip (2005)35 provided evidence that the greater flexibility of exchange rate 
in Singapore’s monitoring band system during both the normal and crisis periods has 
endowed it a greater independence of interest rate policy compared to Hong Kong despite 
both economies having similar degrees of international capital mobility.  
 
Wong, Chau and Lai (1996)36 suggested the property price boom during the 1990s 
can be explained by the changes of econometric factors. An econometric model 
developed by Chau and Lai found out that falling real mortgage rate is one of the causes 
of property price boom. That implies the real mortgage rate impose negative impact on 
property price.  
 
To summarize, the literature reviewed suggested that interest rates and property price 
are generally inversely related. Literatures believed that real interest rate is more 
                                                 
34 Fama, E.F. (1975) “Short-Term Interest Rates as Predictors of Inflation” American Economic Review, 65: 
pp. 269-82.  
35 Tse, Y.K. and Yip, P.S.L. (2005), “Exchange-Rate Systems and Interest-Rate Behaviour: The Experience 
of Hong Kong and Singapore”, International Review of Economics and Finance, New York 
36 Wong, R.Y.C., Chau, K.W. and Lai, L.W.C. (1996), Prices and Competition in Property Markets: 
Analysis and Policy Issues, Hong Kong Centre for Economic Research 
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indicative than nominal interest rate in explaining the change in property price. 
Furthermore, literatures also believed that the property price boom in the 1990s is the 
result of a long period of negative interest rate, which is the product under the currency 
board arrangement. However, effect of nominal interest rate in Hong Kong is difficult to 
identify. Therefore, this study will investigate how exchange rate regime influence real 
and nominal interest rate and how this can be reflected in the property market, particular 
in the change of property price.  
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CHAPTER 4 DATA SPECIFICATION 
 
Property prices are subject to the effects of various influencing determinants. Before 
the start of data analysis by regression model, the dependant variables and independent 
variables to be employed should first be introduced and identified. In this chapter, various 
macroeconomic determinants discussed in the previous literatures, including private 
residential property price, real interest rates, nominal interest rate, expected rate of 
inflation, GDP, household income, population, housing supply, unemployment rate as 
well as transaction volume, will be specified in terms of the time frame, sources, and 
reliability of these data.  
 
4.1 Time Frame 
 
The data to be analyzed are in a quarterly basis. As the focus of this study is to 
investigate into the effect of real interest rate on property price under Currency Board 
Arrangement, the data collected for analyzed will be the data after October 1983. For this 
reason, data from the period of the first quarter of 1985 until the fourth quarter of 2005 
are collected for analysis. For Singapore, the data series to be employed start from the 
first quarter of 1986 up to the fourth quarter of 2005.  
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4.2 Hong Kong data 
 
4.2.1 Dependent Variable 
 
4.2.1.1 Private residential property price 
 
Property market statistics are generally available from the Hong Kong 
Property Review 37  from Rating and Valuation Department. Private 
residential property price data is certainly included as one of the data series 
in Hong Kong Property Review. It is therefore possible to use directly the 
property price data from Hong Kong Property Review in the regression 
analysis. However, there are some problems associated with the use of this 
data as a measure of the average private residential property price in Hong 
Kong. First, the average prices of private domestic units are published in the 
form of 5 different classes38 and in different regions, which are Hong Kong 
Island, Kowloon and New Territories respectively, instead of an average 
overall price for all the domestic units in Hong Kong. Furthermore, as the 
weighting of each data published is not given, it is difficult to compute an 
                                                 
37 This is an annual publication reviewing the state of the property market in the previous calendar year. It 
contains quite substantial information and statistical data, compiled on a calendar year basis, including the 
stock, completions, take-up, vacancy and forecast completions (for 2 years) by main property types; 
average rents, prices and indices also by main property types. 
38 Private Domestic units are defined as independent dwellings with separate cooking facilities and 
bathroom (and/or lavatory). They are sub-divided by reference to floor area as follows : 
Class A - saleable area less than 40 m2 
Class B - saleable area of 40 m2 to 69.9 m2 
Class C - saleable area of 70 m2 to 99.9 m2 
Class D - saleable area of 100 m2 to 159.9 m2 
Class E - saleable area of 160 m2 or above 
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average overall price for the estimation. As an alternative, the average price 
calculated simply by adding all the average price of different classes is not 
anticipated to be a sound measure of property price. Thus, the property price 
index39, which is also published in the Hong Kong Property Review, can be 
used as a proxy for measurement of private residential property price. The 
property price index is a record of the transaction price of properties in the 
region. Thus, it is a transaction-based data instead of appraisal-based data. 
Apart from the property price indices for the 5 classes and in different region, 
an all classes’ data representing the average transaction price of private 
domestic units within the territory at a particular time is also published. This 
index is considered as the most relevant information to represent the change 
in private residential property price in Hong Kong  
 
The data series of property price index from 1985 to 1992 published by 
the Rating and Valuation Department are quarterly data while from 1992 to 
2005 are monthly data. This difference in time frame of data imposes 
difficulty in the data analysis. To obtain a consistence data series for data 
estimation, monthly data of 1992 to 2005 are transformed into quarterly data 
by taking a mean value of the three monthly data of property price index 
within one quarter. That is, the property price index of the first quarter will be 
                                                 
39 Statistics on property price indices and average property prices are based on an analysis made of 
transactions scrutinized by the Rating and Valuation Department for stamp duty purposes. Transactions 
which are considered "acceptable" are included in the analysis. However, those transactions, the date of sale 
of which is more than 12 months prior to the date of scrutiny, are excluded. Also excluded from the analysis 
are those transactions involving a mix of property classes, premises which have not yet been assessed to 
rates and domestic premises sold subject to existing tenancies. Date of sale is the date on which an 
Agreement for Sale and Purchase is signed. It should be borne in mind that provisional agreement is 
generally reached 2-3 weeks earlier.  
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the mean value of property price indices of January to March. This technique 
of transformation of data based on the assumption that the data of 
consecutive months within a quarter are equal weighted. The data of property 
price index used are nominal data.  
 
4.2.2 Independent Variables 
 
4.2.2.1 Real Interest Rate 
 
There is no official publication on the data of real interest rate neither in 
Hong Kong nor Singapore. Therefore, to obtain data for the estimation of real 
interest rate, nominal interest rate and inflation rate is required. According to 
Fisher (1930), real interest rate is calculated by discounting nominal interest 
rate with the anticipated change in price level. To measure the change in 
general price level, or the inflation rate, in Hong Kong, the implicit price 
deflator of GDP published on the Hong Kong Monthly Digest of Statistics 
will be used. Real interest rate will be calculated by the equation suggested 
by Schwartz (1993):  
1
1
1 −+
+=
p
ii nr  
where ri   is the real interest rate, p  is the expected rate of inflation rate 
and ni  is the nominal rate of interest.  
 
As the data obtained for best lending rate are monthly data. The method 
used to convert these data to quarterly data suitable to be adopted in a 
regression model is by the same method used for the transformation of 
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property price index data mentioned above.   
 
4.2.2.2 Nominal Interest Rate 
 
Contrasting with real interest rate, publics are more familiar with 
nominal interest rate. However, there are various kinds of interest rate that 
can be possible candidates for the estimation of nominal interest rate. One of 
the choices can be the Hong Kong Interbank Offer Rate (HIBOR) 40 . 
Nevertheless, there are some problems that are associated with HIBOR if it is 
employed as the proxy of nominal interest rate of Hong Kong dollar.  
 
First, there are various loan period of HIBOR, including overnight, one 
week, one month, three months and six months, and each of them have their 
own HIBOR. It is difficult to determine which HIBOR is the most 
appropriate proxy of nominal interest rate. In addition, as the focus of this 
study is on the effect of interest rate on private residential property price, the 
proxy of the estimation of nominal interest rate should be related to the real 
estate market. In Hong Kong, as already mentioned in Chapter 1 that bank 
mortgage is a very common mean of financing properties, especially in the 
domestic real estate market. For the mortgage rates offered by banks, 
although mortgage rates based on HIBOR are becoming more common, it is 
still the minority while Best Lending Rate (sometimes know as the Prime 
Rate) is still more widely use as a reference rate for mortgage rate both 
nowadays and in the past. Although the exact mortgage rates varies from 
                                                 
40 Hong Kong Interbank Offered Rate (HIBOR) is the rate of interest offered on Hong Kong dollar loans by 
banks in the interbank market for a specified period ranging from overnight to one year.  
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banks to banks and are subject to adjustment, the Best Lending Rate gives a 
fairly reasonable indication on the cost of capital of mortgagors to finance 
their property as, according to Fu (2000)41, mortgage rates are typically 
linked to the Best Lending Rate with a positive spread of between 0 to 200 
basis points as determined by the conditions in the inter-bank market. 
Therefore, best lending rate is used to represent the nominal interest rate 
parameter. For the sake of simplicity, the best lending rate used will be the 
rate quoted by the Hong Kong and Shanghai Banking Corporation Limited.  
 
4.2.2.3 Expected Rate of Inflation 
 
The year-on-year rate of change in the Consumer Price Index (CPI) is 
usually used as an indicator of inflation rate. In Hong Kong, CPI are 
classified into three categories, which are CPI(A), CPI(B) and CPI(C), to 
represent the change in general price level42. Fama and Schwert (1977)43 
suggested that CPI should be consider as the proxy for the measurement of 
actual inflation rate because, based on Fisher (1930) that, the purpose of 
                                                 
41 Fu, Y. (2000) “Hong Kong: Overcoming Financial Risks of Growing Real Estate Credit”, Asia’s 
Financial Crisis and the Role of Real Estate, M.E. Sharpe, pp. 139-158 
42 The CPI(A), CPI(B) and CPI(C) respectively cover some 50%, 30% and 10% of households in Hong 
Kong. The average monthly household expenditure (in HK$) of these groups during the base period (i.e. 
Oct. 2004–Sep. 2005) were $4,000–$15,499, $15,500–$27,499 and $27,500–$59,999 respectively. Taking 
into account the impact of price changes since the base period, the monthly household expenditure ranges 
of the CPI(A), CPI(B), and CPI(C) adjusted to the price level of 2006 are broadly equivalent to 
$4,100–$15,800, $15,800–$28,200 and $28,200–$61,500 respectively, and that of the Composite CPI is 
broadly equivalent to $4,100–$61,500. The Composite CPI is compiled based on the expenditure patterns of 
all these households taken together. 
43 Fama, E.F. and Schwert, G.W. (1977), “Asset Returns and Inflation”, Journal of Financial Economics, 5, 
pp. 115-146 
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investment is eventual consumption.. This data series is published in the 
Hong Kong Monthly Digest of Statistics.  
 
However, some literatures argued that the application of Consumer Price 
Index being the proxy of inflation rate may not be able to truly reflect the 
change in price level. Nelson (1976)44 criticized the applicability of CPI as a 
proxy of inflation rate based on the rationale that the basket of goods and the 
weightings cannot reflect the actual consumption situation. Another ground 
that Nelson stood was the delay in announcement of the measured CPI. This 
delay in announcement conveyed little or no information to the market. 
Nicols (1976) 45  mentioned that Fisher’s hypothesis about investor’s 
rationality was in fact a postulate. Nicols argued by an example that an 
investor will not expect his own company to raise price solely because a 
harvest has caused the price of food to rise. Alternatively, Ely and Robinson 
(1997)46 suggest using the GDP deflator47 to measure the rate of inflation. 
Therefore, as the implicit price deflator of GDP is a board measure of the 
overall inflation in the economy, it is used as the proxy of inflation rate.  
 
                                                 
44 Nelson, C.R. (1976), “Inflation and Rates of Return on Common Stocks,” Journal of Finance, 31, pp. 
471-483 
45 Nicols, D.A. (1976), “Inflation and Rates of Return on Common Stocks, Discussion” Journal of Finance, 
31(2), pp.483-487 
46 Ely, D.P. and Robinson, K.J. (1997), “Are Stocks a Hedge Against Inflation? International Evidence 
using a Long-Run Approach” Journal of International Money and Finance, 16(1), pp. 141-167 
47 The implicit price deflator of GDP is generally used as a broad measure of overall inflation in the 
economy. It takes account of price changes in both the domestic (final consumption and gross domestic 
capital formation) and external (exports and imports) sectors. It is obtained by dividing the current price 
GDP by the constant price GDP. 
45 
It should be reminded that, according to Fisher’s definition, real interest 
rate is the nominal interest rate discounted by the anticipated changes in price 
level. However, the GDP deflator is the measure of actual inflation instead of 
anticipated inflation. Although many literatures tries to work out an accurate 
model for the estimation of inflation rate, and also for real interest rate, it is 
hard to measure how an individual perceive the future change in price level. 
For the reason, it is assumed that all economic bodies behave rationally and 
their anticipated rate of inflation equals the actual inflation rate at that 
particular period of time. Quarterly data of the implicit price deflator of GDP 
of Hong Kong is available in the Hong Kong Monthly Digest of Statistic.  
 
4.2.2.4 Gross Domestic Product (GDP) 
 
GDP is a measure of the total value of production of all resident 
producing units48 of a country or territory in a specified period, before 
deducting allowance for consumption of fixed capital an it is considered as 
one of the factors that influence property price. To measure the change in 
GDP, the GDP in constant market price is used as one of the parameter. This 
data set is available from the Quarterly Estimates of Gross Domestic Product. 
Changes of GDP at constant market prices49 reflect changes in the volume of 
production of goods and services from one period to another. The effect of 
changes in price level on the data series has been removed.  
                                                 
48 A producing unit is considered as a resident in a country or territory if it maintains a centre of economic 
interest in the economic territory of that country or territory. The economic territory of a country or territory 
is the geographic territory administered by the government of the country or territory within which persons, 
goods and capital circulate freely.  
49 The GDP is measured at the market price of year 2000.  
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4.2.2.5 Household Income 
 
Income is another influential factor that private residential property 
price change depends on because income is directly related to the 
affordability of homebuyers. For estimation of the influence of income on 
property price, although wages is commonly regarded as the main source of 
income of an ordinary worker, it should not be use and a better alternative 
should be choose. The rationale behind, for instance, in case of a usual family 
of four people with their property mortgaged, their source of finance to repay 
the mortgage may not necessarily the wages from only one of the family 
members, nevertheless, mostly two, or three of them work together and use 
their wages to repay the mortgage. That is, the use of average wages of an 
individual neglected the nature of private residential properties, which is the 
indirect relationship between property price and the number of occupants. To 
represents the effect of income on property price movement, the total amount 
of wages generated by the total number of family member that works, or 
more clearly stated, the total amount of income of a household should be a 
more relevant parameter for the estimation of property price. For this reason, 
the median monthly household income is used as it represents the average 
income of a household and thus is a better estimate of a household’s ability to 
finance a private residential property.  
 
4.2.2.6 Population 
 
Whenever there are people, they need places for them to live. That’s 
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why population growth contributes to the demand on property market, 
especial the residential market. To estimate the population growth of Hong 
Kong, the statistics of population should be a relevant one. However, the 
statistics from the Annual Digest of Statistics published by Census and 
Statistics Department, which are data collected from census and by-census is 
not applicable as the time span is too long for estimation. As an alternative, 
the total population is estimated by multiplying the number of domestic 
households50 with the average domestic household size. Both statistical 
items are quarterly data and thus are suitable to be used in this study.  
 
4.2.2.7 Housing supply 
 
The supply of housing is also influential to private residential property 
price. Constraining the supply of housing will bid up the property price in a 
short run. However, as the price was bid up, the supplier would like to supply 
more housing units and eventually reduce the price to an equilibrium level in 
a long run. To estimate the effects brought by the supply of housing on 
residential property price, the statistics series of Residential Flats Newly 
Completed by Geographic Area and Type of Housing published on the Hong 
Kong Monthly Digest of Statistics will be considered. Within that series of 
statistics, the series showing Private Flats51 newly completed is used. This 
                                                 
50 A domestic household consists of a group of persons who live together and make common provision for 
essentials for living. These persons need not be related. If a person makes provision for essentials for living 
without sharing with other persons, he/she is also regarded as a household. In this case, the household is a 
one-person household. 
51 The statistical for Residential Flats Newly Completed by Geographic Area and Type of Housing consists 
of three major series, which are public rental flats, subsidized sale flats and private flats. One more series of 
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data can reflect the actual supply of housing units that will soon be available 
for sales.  
 
4.2.2.8 Unemployment rate 
 
The unemployment rate does not directly affects the property price, 
instead, it illustrate part of the pictures that illustrate the existing economic 
environment of the society. Unemployment rate usually varies according to 
economic conditions and this in turn influence the property price as the 
homebuyers’ or investors’ intention to buy property reduces. As a parameter 
for measurement, unemployment rate statistics from the Hong Kong Monthly 
Digest of Statistics was used.  
 
4.2.2.9 Transaction Volume 
 
The final parameter is the transaction volume. It illustrates the volatility 
of the private residential real estate market. Whenever there is a transaction 
of real property occurs, the Agreement for Sale and Purchase needs to be 
registered in the Land Registry. Therefore, the number of Agreement for Sale 
and Purchase registered in the Land Registry is a good approximate of the 
transaction volume of the residential property market. The number of 
documents received for registration in the Urban and the New Territories 
Land Registries, which is also available from the Hong Kong Monthly Digest 
of Statistics, is a good estimate of the total transaction volume inside the 
                                                                                                                                                  
statistics of all types of flats is included.  
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territory.  
 
4.3 Singapore Data 
 
Most of the statistical data of Singapore required for this study are available 
from the Department of Statistics of Singapore. Data related to the real estate market 
such as property price index are available from another Singapore government 
department – the Urban Redevelopment Authority. Employed data series will be 
specified in this section. Since some of the statistical data discussed in the previous 
section are not available from Singapore (some of them are in the form of yearly 
data and some of them are available only in a very limited time period), the 
independent variables employed in the regression model of Singapore will be less.  
 
4.3.1 Dependent Variable 
 
4.3.1.1 Private residential property price 
 
Similar to the case of Hong Kong, property price index is also available 
in Singapore. It is also used to estimate the changes in private residential 
property price in Singapore. Property price index of Singapore was published 
by the Urban Redevelopment Authority (URA)52 of Singapore. It is the only 
official statistic regarding the price movement of private residential units. It 
gives a clear indication about the trend of private residential property price. 
Quarterly data are directly available and therefore no transformation of data 
                                                 
52 The Urban Redevelopment Authority (URA) is Singapore's national land use planning authority. It is also 
a statutory board under the Ministry of National Development of the Singapore Government.  
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is required. 
 
4.3.2 Independent Variables  
 
4.3.2.1 Real Interest Rate 
 
For the fact that statistical data for real interest rate is not available, 
computation of real interest rate is needed to produce a proxy for 
measurement. To calculate quarterly data of real interest rate for Singapore, 
same formula as the one used for measuring real interest rate in Hong Kong 
will be used.  
 
4.3.2.2 Nominal Interest Rate 
 
Best Lending Rate in Singapore is also chosen as the estimator of 
nominal interest rate of Singapore dollar. It is published in the Monthly 
Digest of Statistics by the Monetary Authority of Singapore. However, only 
monthly data and yearly data are published. In this study, monthly data is 
obtained and they are transformed into quarterly data by averaging the values 
of monthly data.  
 
4.3.2.3 Expected Rate of Inflation 
 
Having discussed in section 4.2.2.3 that consumer price index is not a 
suitable parameter to represent the rate of inflation, implicit price deflator of 
GDP of Singapore will be used instead. Implicit GDP deflators are indirect 
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price indices derived from the national accounts. It is obtained by dividing 
the nominal value of a component of GDP by its corresponding real (or 
constant price) value. An implicit GDP deflator provides a very broad 
measure of the price change in the goods and services produced in the 
economy between the base period and any other period. Quarterly data of the 
implicit price deflator of GDP of Singapore is available in the Monthly 
Digest of Statistic published by the Department of Statistics of Singapore.  
 
4.3.2.4 Gross Domestic Product (GDP) 
 
The GDP at constant market price is applied in this study as a proxy for 
the GDP in Singapore. This statistical data is available from the Monthly 
Digest of Statistic published by the Department of Statistics of Singapore.  
 
4.3.2.5 Unemployment Rate 
 
Quarterly measured unemployment rate is available from the Monthly 
Digest of Statistic published by the Department of Statistics of Singapore. It 
is employed to estimate the changes in unemployment rate in Singapore. As 
the earliest available quarterly data for unemployment rate is 1986. For this 
reason, the period under regression analysis commence at first quarter of 
1986.  
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CHAPTER 5 RESEARCH METHODOLOGY 
 
5.1 Introduction 
 
In this chapter, the methodology used in this study will be introduced and explained.   
 
DEPENDENT VARIABLE 
(SYMBOL) 
NATURE OF DATA EXPECTED SIGN 
Private residential property price 
(PPI) 
Property Price Index / 
   
INDEPENDENT VARIABLES   
Nominal Interest Rates (NOMINAL)
 
Best Lending Rate Negative  
Real Interest Rates (REAL) 
 
Best Lending Rate 
discounted by implicit 
GDP deflator 
Negative  
Gross Domestic Products (GDP) GDP at current market 
price 
Positive  
Household income (INCOME) Median Monthly 
Household Income 
Positive  
Expected rate of inflation 
(INFLATION) 
Implicit price deflator of 
GDP 
Positive 
Population (POP) Number of domestic 
households X Average 
domestic household size 
Positive  
Supply of Housing (SUPPLY) Residential Flats Newly 
Completed 
Negative 
Unemployment Rate 
(UNEMPRATE) 
Unemployment Rate Negative 
Transaction Volume (TV) Number of Agreement 
for Sale and Purchase 
Positive 
Exhibit 5-1 Table of the expected signs of different variables in a regression analysis 
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In order to investigate the relationship between real interest rate and private 
residential property price, ordinary least square (OLS) regression analysis will be used. 
Furthermore, determinants of private residential property price will also be employed in 
the regression model. The expected signs of various independent variables will first be 
illustrated in Exhibit 5-1. After that, Granger Causality test and Unit Root test used in this 
study will then be discussed. Finally, linear multiple regression models with major 
property price determinants employed will be developed for both the Hong Kong case 
and Singapore case.  
 
5.2 Causality Test – Granger Causality Test 
 
The main focus of this study is about the relationship of real interest rate and private 
residential property price. Therefore, for the first step, investigation on whether there 
exists any causal relationship between real interest rate and residential property price will 
be done. To determine whether a time series variable is functional in the forecasting of 
another variable, Granger (1969)53 have reveal the causality between variables and the 
model of Granger Causality test is as below.  
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Granger attempted to see how much of the current values of y can be explained by 
past values of y and then to see whether adding lagged values of x can improve the 
                                                 
53 Granger, C. W. J. and Bates, J. (1969) "The combination of forecasts" Operations Research Quarterly 20: 
451—468. 
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explanation. y is said to be Granger-caused by x if x helps in the prediction of y. As 
defined by Granger (1969), causality relationship can be classified into four different 
kinds. 
1. When j1γ  is significant and the null hypothesis 0H  is rejected, this implies x 
granger cause y.  
2. When j2γ  is significant and the null hypothesis 0H  is rejected, this implies y 
granger cause x.  
3. When both case (1) and (2) happens, this implies x and y has a bi-directional 
feedback relationship. 
4. When both j1γ and j2γ  are not significant and the null hypothesis cannot be 
rejected, this implies x and y are mutually independent. 
 
It is important to note that the statement “x Granger causes y” does not imply that y 
is the effect or the result of x. Granger Causality test measures precedence and 
information content but does not by itself indicate causality in the more common use of 
the term. 
 
For the Granger Causality test, bivariate regression of the form below is run:  
 
ltxltxltyltyty −++−+−++−+= ββααα LLKK 11110
 
ltyltyltxltxtx −++−+−++−+= ββααα LLKK 11110
 
 
for all possible pairs of (x,y) series in the group, where l is the lag length chosen, and x 
and y are the data series under investigation.  
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5.3 Test for Stationarity – ADF Unit Root Test 
 
Before the variables are used for regression analysis, as most of the variables are 
times series data, the stationarity of both dependent and independent variables should be 
tested.  
 
As proposed by Dickey and Fuller (1979)54, Unit Root Test is a stationarity test to 
examine whether unit root exist in a time series variable. When time series variables are 
not stationary, that implies unit root problem exists. According to Granger and Newbold 
(1974)55, employing non-stationary independent variables in an ordinary lease square 
regression model will result in a spurious regression56. Therefore, before regression 
analysis, it should be ensure that all the independent variables employed in the regression 
model are stationary. The unit root test adopted in this study is the Augmented 
Dickey-Fuller Test57 (ADF test).  
 
ADF test is a different version of Dickey-Fuller test (DF test) for testing larger and 
more complicated time series models. In DF test, testing for a unit root is usually based 
on the following first-order autoregressive model: 
                                                 
54 Dickey, D.A. and W.A. Fuller (1979) “Distribution of the Estimators for Autoregressive Time Series with 
a Unit Root,” Journal of the American Statistical Association, 74, p. 427-431. 
55  Granger, C.W.J. and Newbold, P. (1974) “Spurious Regressions in Econometrics”, Journal of 
Econometrics, 2, pp. 111-120 
56 Spurious Regression: Granger and Newbold (1974) suggested that employing non-stationary variables in 
an OLS regression model will lead to inconsistency. The analysis result will be greatly affected as high 
value of R-square and significant t-statistics but a low DW statistic value will usually be generated.  
57 Dickey, D.A., and W.A. Fuller (1981), “Likelihood Ratio Statistics for Autoregressive Time 
Series With a Unit Root,” Econometrica, Vol. 49, 1057-1072. 
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ttt yy εα +=Δ −1  
 
where Δ indicates the variable y is in first difference term. tε  is supposed to be a 
stochastic error term. This basic model, with no deterministic terms, will be referred to as 
Model 1. It can be augmented with a constant term, called drift, to obtain Model 2, which 
is as following:  
 
ttt yy εαβ ++=Δ −1  
 
And further a deterministic trend to obtain Model 3  
 
ttt tyy εδαβ +++=Δ −1  
 
However, it is found out in the DF test result that autocorrelation problem will occur, 
which will generates misleading results. Therefore, Engle and Yoo (1987) developed the 
Augmented Dickey-Fuller Test (ADF test) to rectify the autocorrelation problem in DF 
test. The three models originated from DF test are modified as below respectively.  
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where γ  represents the most appropriate lagged different allowing the residual tε  close 
to white noise.  
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The hypotheses for the Unit Root Test are:  
 
0:
0:
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The decision rule of the Augmented Dickey Fuller (ADF) Unit Root Test is that if 
the ADF test statistic value is smaller than the ADF critical value, the null hypothesis 
0:0 =αH  can be rejected, that is, the variable is stationary. If the ADF test statistic 
value is greater than the ADF critical value, the null hypothesis cannot be rejected, which 
implies the existence of unit root and the variable follows a random walk. Taking the first 
difference of non-stationary time series variable can transform non-stationary variables to 
stationary variables.  
 
Durbin-Watson statistics should also be taken into consideration. Durbin-Watson 
statistic58 is used to detect the presence of autocorrelation in the residuals from a 
regression analysis. The value of Durbin-Watson statistic always lies between 0 and 4. A 
value of 2 indicates that there is no autocorrelation. In the ADF unit root test of different 
variable, if their DW statistics fall within the range of 1.5 to 2.5, the test result will be 
accepted as no autocorrelation problem.  
 
Further on the selection of lagged period, the Schwarz Information Criterion (SIC)59 
of each variable will be considered. The number of lags that gives the smallest SIC value 
will be regarded as the most optimum number of lags of that variable. The formula for 
                                                 
58 Durbin, J., and Watson, G. S. (1950) "Testing for Serial Correlation in Least Squares Regression, I." 
Biometrika 37: 409-428. 
59 Schwarz, Gideon, 1978. "Estimating the dimension of a model". Annals of Statistics 6(2):461-464.. 
58 
SIC is as follows:  
 
T
Tk
T
lAIC )log(2 +−=   
where k  is the number of estimated parameters, T is the number of observations, and 
l is the value of the log likelihood function using k  estimated parameters.  
 
5.4 Model of analysis – Regression Analysis 
 
Multiple regression analysis is used in this study. Linear regression models are 
developed to illustrate the relationship between interest rates, including real interest rate, 
nominal interest rate, other macroeconomic variables listed above, and private residential 
property price. However, the data series which are in the form of value instead of 
percentage, for instance, the proxy of private residential property price – property price 
index, will first be transformed through taking natural logarithm to ensure consistency. 
The transformation is as follows and new symbols are assigned to different variables.  
 
)ln(PPILPPI =  
)ln(GDPLGDP =  
)ln(INCOMELINCOME =  
)ln(POPLPOP =  
)ln(SUPPLYLSUPPLY =  
)ln(TVLTV =  
 
As real interest rate parameter is derived from nominal interest rate parameter, 
separate regression model is developed for the analyzing the effects of each of them. 
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according to the hypothesis formulated in Chapter 1, to fulfil the research objective of 
investigating the effect of real interest rate contrasting with nominal interest rate under the 
currency board arrangement, these two parameters are separately investigated by two 
multiple regression model. Assuming the relationship between the change in property 
price index and other property price determinants are linear, the relationship between 
these variables will be presented by the regression models developed as follows.  
 
][][][
][][][][
876
54321
LTVUNEMPRATELSUPPLY
REALLPOPLINCOMELGDPLPPI
ααα
ααααα
+++
++++=
… (1) 
 
][][][
][][][][
876
54321
LTVUNEMPRATELSUPPLY
NOMINALLPOPLINCOMELGDPLPPI
ααα
ααααα
+++
++++=
… (2) 
 
As statistical data for some of the variables are not available in Singapore, the regression 
models are therefore modified as below.  
 
][][][][ 54321 UNEMPRATEINFLATIONNOMINALLGDPLPPI ααααα ++++= … (4) 
 
This regression models will be used to illustrate the relationships between interest 
rates, major macroeconomic determinants and change in property price level in Hong 
Kong in the coming chapter. Same analysis procedures will also be carried out by 
employing data series of Singapore. As there is no statistical data published for real 
interest rate, this data series is generated by discounting the expected change in price 
level from nominal interest rate.  
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CHAPTER 6 DATA ANALYSIS 
 
6.1 Introduction  
 
The data collected will be analysis using the regression model discussed in the 
previous chapter. The variables to be analyzed are private residential property price (PPI), 
real interest rate (REAL), nominal interest rate (NOMINAL), Gross Domestic Products 
(GDP), household income (INCOME), populations (POP), housing supply (SUPPLY), 
unemployment rate (UNEMPRATE) and transaction volume (TV). Both the data of Hong 
Kong and Singapore will undergo the same tests and regression model for analysis. The 
data of Hong Kong will first been tested and followed by data of Singapore which serve 
as a “control experiment” in this study. All ADF unit root tests, Granger Causality tests 
and OLS regression analyses are computed by EViews 560.  
 
6.2 ADF Unit Root Test Result 
 
ADF test is used to test for the presents of unit root in different variables. In our 
analysis, all the variables are time series variables. Before regression analysis is carried 
out, the stationarity of variable needs to be confirmed and unit root problem should be 
resolved. In this regards, to rectify the unit root problem, taking the first difference of 
variables may be needed. Therefore, ADF test is also carried out to check if the first 
differences of variables are stationary. Since property price index is used as the proxy of 
private residential property price, as it is in value term, natural logarithm is taken to 
demonstrate its change in growth rate. Other variables in value terms, including GDP, 
                                                 
60 EViews is a statistical software developed by Quantitative Micro Software (QMS). It can be used for 
general statistical analysis, but it is especially useful for time series estimation and forecasting. 
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household income, population, supply of housing and transaction volume will be taken 
natural logarithm. The lag length chosen for ADF unit root test will be automatically 
selected according to Schwarz Information Criterion (SIC). The data series of Hong Kong 
are being tested over the period of 1985-2005 while those of Singapore are being tested 
over the period of 1986-2005.  
 
Exhibit 6-1 ADF Unit Root Test Result for Hong Kong data 
The critical values of the ADF statistics are -3.51 and -2.89 at 1% and 5% without trend, 
and -4.07 and -3.46 at 1% and 5% with trend. (*) represent statistically significant at 
both 1% and 5% level.  
 
 Level First Difference Second Difference 
Variables  Without trend 
(DW stat.) 
Trend (DW 
stat.) 
Without trend 
(DW stat.) 
Trend (DW 
stat.) 
Without trend 
(DW stat.) 
Trend (DW 
stat.) 
Gross Domestic 
Product (LGDP)  
-2.61 (2.03) -1.48 (2.03) -1.52 (1.41) -3.13 (2.06) -36.28 
(1.96)* 
-4.80 
(1.95)* 
Household income 
(LINCOME) 
-2.62 (1.88) -0.59 (1.90) -0.89 (2.13) -3.20 (2.09) -4.93 (2.04)* -4.89 
(2.04)* 
Inflation rate 
(INFLATION) 
-1.60 (2.07) -2.95 (2.15) -4.26 (2.01)* -4.23 
(2.01)* 
-16.22 
(2.30)* 
-16.12 
(2.31)* 
Nominal interest 
rate (NOMINAL) 
-2.20 (1.99) -3.22 (2.03) -4.60 (1.95)* -3.48 (1.83) -2.81 (2.12)* -2.79 
(2.19)* 
Population 
(LPOP) 
-0.57 (2.22) -3.13 (2.00) -8.45 (2.01)* -8.40 
(2.02)* 
-8.14 (2.13)* -8.08 
(2.13)* 
Property Price 
Index (LPPI) 
-2.20 (1.86) -1.55 (1.86) -4.06 (1.86)* -4.37 
(1.84)* 
-9.72 (2.03)* -9.66 
(2.03)* 
Real interest rate 
(REAL) 
-1.91 (1.97) -2.82 (2.01) -7.23 (2.06)* -7.19 
(2.06)* 
-15.21 
(2.19)* 
-15.11 
(2.19)* 
Supply of housing 
(LSUPPLY) 
-2.92 (2.00) -9.42 
(1.85)* 
-12.18 
(2.14)* 
-12.11 
(2.15)* 
-7.60 (2.07)* -7.58 
(2.08)* 
Unemployment 
rate 
(UNEMPRATE) 
-1.54 (1.83) -2.89 (1.86) -4.73 (1.80)* -4.70 
(1.80)* 
-9.76 (1.97)* -9.72 
(1.98)* 
Transaction 
Volume (LTV) 
-3.66 (2.29)* -3.61 (2.27) -12.45 
(1.99)* 
-12.42 
(1.99)* 
-9.77 (2.12)* -9.71 
(2.12)* 
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Found from the ADF unit root test result, some of the variables, including GDP, 
household income and nominal interest rate, are not stationary in first difference term. 
Therefore, ADF unit root test is carried out again in second difference term to check if the 
variables are stationary in second difference term.  
 
Similar to the case in Hong Kong, the variable of private residential property price 
and GDP are also transformed to natural logarithm before ADF unit root test was carried 
out. The unit root result is illustrated in Exhibit 6-2. Noted that some of the variables, 
including GDP and unemployment rate, are not stationary at first difference level, ADF 
unit root test is also carried out to examine the stationarity of variables in second 
difference level.  
 
Exhibit 6-2 ADF Unit Root Test Result for Singapore data 
The critical values of the ADF statistics are -3.51 and -2.89 at 1% and 5% without trend, 
and -4.07 and -3.46 at 1% and 5% with trend. (*) represent statistically significant at 
both 1% and 5% level. 
 Level First Difference Second Difference 
Variables  Without trend 
(DW stat.) 
Trend (DW 
stat.) 
Without trend 
(DW stat.) 
Trend (DW 
stat.) 
Without trend 
(DW stat.) 
Trend (DW 
stat.) 
Gross Domestic 
Product (LGDP)  
-2.42 (1.72) -2.34 (1.77) -2.86 (1.72) -3.39 (1.71) -7.08 (1.83)* -7.04 
(1.84)* 
Inflation rate 
(INFLATION) 
-2.27 (1.69) -3.45 (1.91) -7.23 (1.72)* -7.19 
(1.72)* 
-7.76 (2.09)* -7.70 
(2.09)* 
Nominal interest 
rate (NOMINAL) 
-3.18 (1.90) -3.67 (1.94) -5.75 (1.84)* -5.71 
(1.84)* 
-8.17 (2.13)* -8.12 
(2.13)* 
Property Price 
Index (LPPI) 
-2.82 (1.57) -1.86 (1.57) -4.33 (1.52)* -4.84 
(1.51)* 
-9.36 (2.09)* -9.27 
(2.09)* 
Real interest rate 
(REAL) 
-2.47 (1.71) -3.35 (1.89) -6.57 (1.72)* -6.52 
(1.73)* 
-7.51 (2.03)* -7.46 
(2.03)* 
Unemployment 
rate 
(UNEMPRATE) 
-2.72 (1.87) -3.55 (1.83) -3.63 (1.85)* -3.64 (1.83) -15.57 
(2.01)* 
-6.82 
(1.98)* 
63 
 
From the ADF test result, almost all the ADF Test statistic values are greater than the 
critical values in level term. Therefore, the null hypothesis 0:0 =αH can neither be 
rejected at 99% confidence level nor 95% confidence level. Thus, variables are not 
stationary at level term and unit root exist. However, as the DW statistics of some of the 
variables falls outside the range 1.5 to 2.5, it implies that data series may have the 
problem of autocorrelation and the ADF unit root test results may be misleading. For this 
reason, the unit root test is carried out again at first difference term.  
 
At first difference term, most the ADF Test statistic values are smaller than the 
critical values but some are not. At second difference term, it is found that all ADF Test 
statistic values are smaller than the critical values. That means the null 
hypothesis 0:0 =αH can both be rejected at 99% confidence level and 95% confidence 
level. Furthermore, as all the DW statistics fall within the range 1.5 to 2.5, it shows that 
there is no autocorrelation problem exists in the data series. In this case, the ADF unit root 
test result is accepted that all the variables are stationary at second difference level. 
Therefore, regression analysis can be carried out at second difference term.  
 
6.3 Granger Causality Test Result 
 
Granger Causality Test is carried out to investigate if there is any causal relationship 
exists between various independent variables and private residential property price. The 
test is carried out in 1-lag and 2-lag and the result is shown in Exhibit 6-3.  
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 1-lag 2-lag 
Null Hypothesis: F-Statistic Probability F-Statistic Probability 
Causality 
Relationship
LGDP does not 
Granger Cause LPPI 
1.62741 0.20575 0.61013 0.54588 - 
LPPI does not Granger 
Cause LGDP 
3.84043 0.05351 2.52381 0.08677 - 
LINCOME does not 
Granger Cause LPPI 
3.21759 0.07663 1.03575 0.35985 - 
LPPI does not Granger 
Cause LINCOME 
8.12975 0.00554 4.54331 0.01364 1-lag and 
2-lag 
LPOP does not 
Granger Cause LPPI 
4.38637 0.03939 0.23594 0.79040 1-lag 
LPPI does not Granger 
Cause LPOP 
1.06683 0.30478 0.65710 0.52124 - 
REAL does not 
Granger Cause LPPI  
11.2277 0.00123 1.93398 0.15153 1-lag 
LPPI does not Granger 
Cause REAL 
3.79113 0.05503 4.79367 0.01091 2-lag 
NOMINAL does not 
Granger Cause LPPI 
0.22669 0.63529 0.38641 0.68081 - 
LPPI does not Granger 
Cause NOMINAL 
1.29327 0.25884 0.68704 0.50612 - 
LSUPPLY does not 
Granger Cause LPPI 
0.17053 0.68074 0.59862 0.55211 - 
LPPI does not Granger 
Cause LSUPPLY 
16.5993 0.00011 4.41459 0.01531 1-lag and 
2-lag 
UNEMPRATE does 
not Granger Cause 
LPPI 
3.48844 0.06546 0.02399 0.97630 - 
LPPI does not Granger 
Cause UNEMPRATE 
4.37756 0.03959 4.88821 0.01003 1-lag and 
2-lag 
LTV does not Granger 
Cause LPPI 
26.0313 2.2E-06 0.44192 0.64442 1-lag 
LPPI does not Granger 
Cause LTV 
4.10491 0.04609 1.43535 0.24433 1-lag 
Exhibit 6-3 Granger Causality Test Result between the independent variables and 
property price index in Hong Kong 
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Part of the variables demonstrated the presence of causality relationship with 
property price index. Focusing on the subject of this study, real interest rate, supported by 
high F-statistics and low probability value, is found to Granger Causing property price 
index at 1-lag, and Granger Caused by property price index at 2-lag. On the other hand, 
contrasting real interest rate with nominal interest rate, the null hypotheses “NOMINAL 
does not Granger Cause LPPI” and “LPPI does not Granger Cause NOMINAL” cannot 
be rejected at 1-lag and 2-lag. As a result, there is no causality relationship exist between 
nominal interest rate and property price. Summarizing the result from this Granger 
Causality Test, real interest rate parameter is more useful than nominal interest rate in 
forecasting the changes in private residential property price at 1-lag.  
 
For the purpose of comparing the difference in performance of real and nominal 
interest rate on property price under different exchange rate regime, Granger Causality 
Test is also carried out in testing the data series of Singapore. Similar to the test above, 
Granger Causality Test is carried out between macroeconomic determinants and private 
residential property price. The causality test result is shown in Exhibit 6-4.  
 
In this case, only the F-statistic of the null hypothesis “LPPI does not Granger Cause 
REAL” at 2-lag is large enough to be significant and the probability value is also small 
enough that this null hypothesis can be rejected. The null hypothesis “REAL does not 
Granger Cause LPPI” cannot be rejected at both 1-lag and 2-lag as the F-statistics is not 
large enough and the probability value is high. Therefore, it can be concluded that real 
interest rate is Granger Caused by private residential property price at 2-lag. The 
conclusion that real interest rate is not useful in forecasting the changes in property price 
under monitoring band system can be drawn.  
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 At 1-lag At 2-lag 
Null Hypothesis  F-statistic Probability F-statistic Probability 
Causality 
Relationship
LGDP does not 
Granger Cause LPPI 
1.71722 0.19400 1.22956 0.29840 - 
LPPI does not Granger 
Cause LGDP 
0.40063 0.52866 3.68809 0.02979 2-lag 
 INFLATION does not 
Granger Cause LPPI 
0.02212 0.88217 2.44518 0.09378 - 
 LPPI does not Granger 
Cause INFLATION 
2.28622 0.13467 6.22196 0.00320 2-lag 
REAL does not 
Granger Cause LPPI 
0.67022 0.41553 1.70420 0.18907 - 
LPPI does not Granger 
Cause REAL 
2.22974 0.13952 6.03875 0.00374 2-lag 
NOMINAL does not 
Granger Cause LPPI 
10.3545 0.00190 5.06907 0.00868 1-lag and 
2-lag 
LPPI does not Granger 
Cause NOMINAL 
0.38422 0.53720 3.39902 0.03878 2-lag 
UNEMPRATE does 
not Granger Cause 
LPPI 
1.83144 0.17997 0.22189 0.80154 - 
LPPI does not Granger 
Cause UNEMPRATE 
0.12133 0.72856 3.79382 0.02707 2-lag 
Exhibit 6-4 Granger Causality Test Result between independent variables and 
property price index in Singapore  
 
In contrast, the Granger Causality Test result for the null hypothesis “NOMINAL 
does not Granger Cause LPPI” showed significant F-statistics and small probability value 
that this null hypothesis can be rejected at both 1-lag and 2-lag. Furthermore, the null 
hypothesis “LPPI does not Granger Cause NOMINAL” can also be rejected for the same 
reason. Therefore, it can be concluded that nominal interest rate is more useful than real 
interest rate in forecasting the change in private residential property price at under the 
monitoring band system.  
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Summarizing the results obtained in this section, real interest rate is more useful than 
nominal interest rate in forecasting private residential property price in Hong Kong while 
opposite result is obtained in Singapore. These tests demonstrate the effects of different 
exchange rate regime on private residential property price through influencing interest 
rates.  
 
6.4 Regression Analysis Result 
 
In order to illustrate the relationship between real interest rate and private residential 
property price, two Ordinary Least Square (OLS) Regression Model are developed. They 
are two linear multiple regression models which has already been discussed in the 
previous chapter. However, after the ADF unit root test was carried out, it is found out 
that most of the variables are times series variables and they are all non-stationary at level 
and first difference term. Thus, OLS regression analysis cannot be carried out based on 
the regression model developed in the previous chapter. Nevertheless, the ADF unit root 
test also discovered that all the variables are stationary at second difference term. 
Therefore, the variables need to be transformed to second difference term as follows.  
 
))(( LPPIDDDDLPPI =  
))(( LGDPDDDDLGDP =  
))(( LINCOMEDDDDLINCOME =  
))(( LPOPDDDDLPOP =  
))(( INFLATIONDDNDDINFLATIO =  
))(( REALDDDDREAL =  
))(( NOMINALDDDDNOMINAL =  
))(( LSUPPLYDDDDLSUPPLY =  
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))(( UNEMPRATEDDEDDUNEMPRAT =  
))(( LTVDDDDLTV =  
 
For the changes made, the regression model is transformed as below 
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Based on the fact that there will be considerable time lag in the collection and 
publication of data, and the influences of some of the variables, such as household income 
and population, are not anticipated to be immediately effective on the change in property 
price, time lag is added to independent variables. For this reason, 1-quarter lag is added to 
independent variables before regression analysis. Regression model (4), (5) and (6) are 
thus modified as follows.  
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(6): 
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The regression result of regression model (7) and (8) are shown in Exhibit 6-5 and 
Exhibit 6-6.  
 
From the regression analysis results, it is found out that although expected signs of 
some of the independent variables are obtained from this regression model, the result of 
this regression analysis cannot be accepted. However, the problem of first order serial 
correlation exists in the regression model. In order to get rid of the effect of first order 
correlation, an autoregressive term AR(1) is added to model (7) and (8) to attain a more 
reliable result. Thus the regression models are modified again.  
 
70 
 
Dependent Variable: DDLPPI   
Method: Least Squares   
Sample (adjusted): 1985Q4 2005Q4  
Included observations: 81 after adjustments  
Variable Coefficient Std. Error t-Statistic Prob.   
C -0.000977 0.005971 -0.163708 0.8704 
DDLGDP(-1) -0.028651 0.084704 -0.338248 0.7361 
DDLINCOME(-1) 0.093557 0.082700 1.131286 0.2616 
DDLPOP(-1) -0.327416 0.364787 -0.897555 0.3724 
DDREAL(-1) -0.003399 0.003092 -1.099299 0.2752 
DDLSUPPLY(-1) 0.005572 0.004940 1.128138 0.2630 
DDUNEMPRATE(-1) -0.005364 0.017036 -0.314841 0.7538 
DDLTV(-1) 0.011354 0.015829 0.717319 0.4755 
R-squared 0.082900     Mean dependent var -0.001175 
Adjusted R-squared -0.005041     S.D. dependent var 0.053564 
S.E. of regression 0.053699     Akaike info criterion -2.917318 
Sum squared resid 0.210499     Schwarz criterion -2.680829 
Log likelihood 126.1514     F-statistic 0.942674 
Durbin-Watson stat 2.321924     Prob(F-statistic) 0.479402 
Exhibit 6-5 Regression analysis result of model (7) in Hong Kong 
71 
 
Dependent Variable: DDLPPI   
Method: Least Squares   
Sample (adjusted): 1985Q4 2005Q4  
Included observations: 81 after adjustments  
Variable Coefficient Std. Error t-Statistic Prob.   
C -0.000750 0.005987 -0.125224 0.9007 
DDLGDP(-1) -0.040365 0.084287 -0.478903 0.6334 
DDLINCOME(-1) 0.084313 0.083677 1.007605 0.3170 
DDLPOP(-1) -0.263853 0.359889 -0.733152 0.4658 
DDNOMINAL(-1) -0.008147 0.008345 -0.976278 0.3322 
DDLSUPPLY(-1) 0.006990 0.004923 1.419832 0.1599 
DDUNEMPRATE(-1) -0.006599 0.016989 -0.388443 0.6988 
DDLTV(-1) 0.009285 0.015862 0.585351 0.5601 
R-squared 0.079733     Mean dependent var -0.001175 
Adjusted R-squared -0.008511     S.D. dependent var 0.053564 
S.E. of regression 0.053791     Akaike info criterion -2.913871 
Sum squared resid 0.211225     Schwarz criterion -2.677382 
Log likelihood 126.0118     F-statistic 0.903547 
Durbin-Watson stat 2.285840     Prob(F-statistic) 0.508609 
Exhibit 6-6 Regression analysis result of model (8) in Hong Kong 
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The regression result of the new models (10) and (11) are shown in Exhibit 6-7 and 
Exhibit 6-8.  
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After adding an autoregressive term AR(1) into the regression models, the overall 
regression analysis result has been improved. The DW statistic generated from the model, 
fall inside the acceptable range. This implies that an additional autoregressive term is 
sufficient to eliminate the positive first order serial correlation problem. Furthermore, the 
R-squared value and the Adjusted R-squared value have also been improved.  
 
Dependent Variable: DDLPPI   
Method: Least Squares   
Sample (adjusted): 1986Q1 2005Q4  
Included observations: 80 after adjustments  
Convergence achieved after 19 iterations  
Variable Coefficient Std. Error t-Statistic Prob.   
C -0.000680 0.003881 -0.175110 0.8615 
DDLGDP(-1) 0.143853 0.087850 1.637482 0.1060 
DDLINCOME(-1) 0.382107 0.124807 3.061598 0.0031 
DDLPOP(-1) -0.287037 0.393614 -0.729234 0.4683 
DDREAL(-1) -0.007183 0.003558 -2.019144 0.0472 
DDLSUPPLY(-1) 0.003152 0.006951 0.453424 0.6516 
DDUNEMPRATE(-1) 0.014585 0.016048 0.908858 0.3665 
DDLTV(-1) 0.068107 0.024172 2.817603 0.0063 
AR(1) -0.513307 0.138071 -3.717689 0.0004 
R-squared 0.145270     Mean dependent var -0.000906 
Adjusted R-squared 0.048962     S.D. dependent var 0.053847 
S.E. of regression 0.052512     Akaike info criterion -2.949897 
Sum squared resid 0.195783     Schwarz criterion -2.681919 
Log likelihood 126.9959     F-statistic 1.508392 
Durbin-Watson stat 2.011702     Prob(F-statistic) 0.169753 
Inverted AR Roots      -.51   
Exhibit 6-7 Regression analysis result of model (10) in Hong Kong 
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Dependent Variable: DDLPPI   
Method: Least Squares   
Sample (adjusted): 1986Q1 2005Q4  
Included observations: 80 after adjustments  
Convergence achieved after 19 iterations  
Variable Coefficient Std. Error t-Statistic Prob.   
C -0.000460 0.004450 -0.103477 0.9179 
DDLGDP(-1) 0.058088 0.088153 0.658940 0.5121 
DDLINCOME(-1) 0.260237 0.118206 2.201552 0.0309 
DDLPOP(-1) -0.184531 0.396617 -0.465262 0.6432 
DDNOMINAL(-1) -0.008591 0.008429 -1.019266 0.3115 
DDLSUPPLY(-1) 0.006720 0.006278 1.070443 0.2880 
DDUNEMPRATE(-1) 0.003745 0.016690 0.224393 0.8231 
DDLTV(-1) 0.042816 0.024481 1.748966 0.0846 
AR(1) -0.344763 0.157040 -2.195384 0.0314 
R-squared 0.117098     Mean dependent var -0.000906 
Adjusted R-squared 0.017616     S.D. dependent var 0.053847 
S.E. of regression 0.053370     Akaike info criterion -2.917469 
Sum squared resid 0.202236     Schwarz criterion -2.649491 
Log likelihood 125.6988     F-statistic 1.177082 
Durbin-Watson stat 1.998349     Prob(F-statistic) 0.325056 
Inverted AR Roots      -.34   
Exhibit 6-8 Regression analysis result of model (11) in Hong Kong 
 
Regression process is performed to investigate if there is any significant 
differentiation about the regression result obtained between Hong Kong and Singapore 
under different exchange rate regime. Regression result of model (9) is shown in Exhibit 
6-9.  
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Dependent Variable: DDLPPI   
Method: Least Squares   
Sample (adjusted): 1986Q4 2005Q4  
Included observations: 77 after adjustments  
Variable Coefficient Std. Error t-Statistic Prob.   
C -0.000472 0.004150 -0.113743 0.9098 
DDLGDP(-1) -0.201679 0.079709 -2.530204 0.0136 
DDNOMINAL(-1) -0.020536 0.012173 -1.687040 0.0959 
DDINFLATION(-1) 0.001445 0.001455 0.993528 0.3238 
DDUNEMPRATE(-1) -0.000978 0.002651 -0.369035 0.7132 
R-squared 0.117178     Mean dependent var -0.000539 
Adjusted R-squared 0.068132     S.D. dependent var 0.037719 
S.E. of regression 0.036412     Akaike info criterion -3.725123 
Sum squared resid 0.095458     Schwarz criterion -3.572928 
Log likelihood 148.4172     F-statistic 2.389165 
Durbin-Watson stat 2.183537     Prob(F-statistic) 0.058745 
Exhibit 6-9 Regression analysis result of model (9) in Singapore  
 
Again, first order serial correlation problem exists in the regression model of 
Singapore since the DW value is still too low. Therefore, model (9) needs to be modified 
by adding an autoregressive term AR(1).  
 
(9): 
)1(][][
][][
1514
13121
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++=
−−
−−
αα
ααα
… (12) 
 
 Employing the new model (12), regression analysis of Singapore data is performed 
and the result is shown below in Exhibit 6-10.  
75 
 
Dependent Variable: DDLPPI   
Method: Least Squares   
Date: 04/08/07   Time: 01:08   
Sample (adjusted): 1987Q1 2005Q4  
Included observations: 76 after adjustments  
Convergence achieved after 8 iterations  
Variable Coefficient Std. Error t-Statistic Prob.   
C -0.000918 0.003760 -0.244248 0.8078 
DDLGDP(-1) -0.207330 0.081396 -2.547177 0.0131 
DDNOMINAL(-1) -0.023743 0.012637 -1.878874 0.0644 
DDINFLATION(-1) 0.001573 0.001563 1.006727 0.3175 
DDUNEMPRATE(-1) -0.000762 0.002924 -0.260679 0.7951 
AR(1) -0.111899 0.121734 -0.919210 0.3611 
R-squared 0.124168     Mean dependent var -0.001129 
Adjusted R-squared 0.061608     S.D. dependent var 0.037611 
S.E. of regression 0.036434     Akaike info criterion -3.710946 
Sum squared resid 0.092923     Schwarz criterion -3.526941 
Log likelihood 147.0159     F-statistic 1.984797 
Durbin-Watson stat 1.879152     Prob(F-statistic) 0.091529 
Inverted AR Roots      -.11   
Exhibit 6-10 Regression analysis result of model (12) in Singapore  
 
Improvements on the regression analysis can also be found in Singapore case. As the 
DW statistics fall within the acceptable range, problem of first order serial correlation 
does not exists. Therefore, the regression analyses in Exhibit 6-8 can be accepted.  
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6.5 Interpretation of the regression result  
 
6.5.1 Effect of Hong Kong dollar’s interest rates 
 
It should be noted that, from this regression analyse, although values of the 
coefficients of both real and nominal interest rate are small, however, that doesn’t 
indicate that they are insignificant. This is because property price index is employed 
as the proxy of private residential property price. A unit of change in property price 
index may already represent over tens of thousand dollars change in property price. 
The expected negative sign was found which implies that real interest rate impose 
negative effects on private residential property price. The coefficient of nominal 
interest rate, although larger than that of real interest rate in magnitude and the 
expected negative sign is resulted, cannot prove nominal interest rate to be more 
significant than real interest rate under currency board arrangement.  
 
In contrast, from the regression result, it is found out that the t-statistic value of 
real interest rate is larger than that of nominal interest rate in absolute value. 
Therefore, real interest rate should be regarded as a significant and influential factor 
at 90% confidence level instead of nominal interest rate on the change in private 
residential property price.  
 
6.5.2 Regression result from control experiment – Singapore  
 
The case in Singapore is very different from that of Hong Kong. Being the 
“control experiment” in this study, Singapore demonstrated how nominal interest 
rate affect property price under a different exchange rate regime – the monitoring 
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band system. From the regression result, positive sign and negative sign are found 
from the coefficients of expected rate of inflation and nominal interest rate 
respectively as expected. However, the t-statistic values showed that nominal interest 
rate is a significant factor influencing private residential property price at 90% 
confidence level but not the expected rate of inflation. This result means that 
nominal interest rate is a significant factor influencing the change in private 
residential property price. Deduced from the regression result, as expected rate of 
inflation is not a significant factor of the change in private residential property price, 
it is difficult to conclude that real interest rate is a significant factor at 90% 
confidence interval. Further on the regression result, based on the coefficient of 
nominal interest rate and expected inflation rate, negative relationship between real 
interest rate and private residential property price in Singapore is implied.  
  
6.5.3 Summary of regression analysis 
 
Regression results of Hong Kong and Singapore, similar to that obtained from 
Granger Causality Test, are contrasting to each other. In Hong Kong, it is found out 
that the effect of real interest rate is more significant than nominal interest rate on 
property price. Under currency board arrangement, negative relationship between 
nominal interest rate and property price can still be found from the regression 
analysis. Singapore is a good comparable of Hong Kong to show how interest rates 
behave under an exchange rate regime that allows considerable degree of 
independency in interest rate determination. In the case of Singapore, nominal 
interest rate proved to be more influential than real interest rate on property price. 
Moreover, both interest rates exert negative effect on property price.  
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The result of regression analysis is supportive to the argument of this study. 
Significant negative relationship between real interest rate and private residential 
property price can be spelled out clearly from the regression result of Hong Kong 
data.  
 
6.6 Conclusion of analysis  
 
In this chapter, Granger Causality Test, ADF unit root test and OLS regression 
analysis are carried out. From Granger Causality Test, in the case of Hong Kong, 
causality relationship is confirmed that real interest rate is Granger Causing property price 
in Hong Kong at 1-lag. However, causality relationship cannot be discovered between 
nominal interest rate and property price. In the case of Singapore, causality relationship is 
confirmed that nominal interest rate Granger Cause property price at both 1-lag and 2-lag.  
 
From ADF unit root test, almost all variables employed in this study are 
non-stationary time-series variables. Second difference is taken for all the variables to 
rectify the unit root problem. After all the data are transformed into second difference 
term, ADF unit root test is carried out again and all the variables are confirmed to be 
stationary. This allows the regression analysis to proceed at second difference level.  
 
The results generated by the initial regression models are found to have first order 
serial correlation problem. An additional autoregressive term AR(1) is added to the 
original regression models to rectify this problem. The regression results generated by the 
new models have a better R-squared, Adjusted R-squared and DW statistic values. The 
problem of serial correlation is eliminated. The regression result generated by the new 
models can also be accepted.  
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From the regression result, three issues of this study are identified. The first issue is 
real interest rate has a negative effect on private residential property price. The second 
issue is nominal interest rate, although negatively related, is not significant to explain the 
change in private residential property price in Hong Kong. The last issue is real interest 
rate is more significant than nominal interest rate in 90% confidence interval in 
explaining the changes in private residential property price. In response to the three 
research hypotheses stated in chapter 2, the regression result obtained generally give 
support to these three hypotheses.  
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CHAPTER 7 CONCLUSION 
 
In this chapter, the objectives of this study will first been summarized. After that the 
successfulness of the research and whether the objectives of this study are achieved will 
then be discussed. Limitations of this study and suggestions of further study on this 
research area will be stated.  
 
7.1 Summary  
 
This dissertation has examined the relationship between real interest rate, nominal 
interest rate and private residential property price in Hong Kong. Owing to the effect of 
exchange rate regime in Hong Kong – the Linked Exchange Rate system, the nominal 
interest rate of Hong Kong dollar serve as a tool to maintain and facilitate a stable 
exchange rate between Hong Kong dollar and US dollar. This makes the interest rate 
adjustment of Hong Kong dollar unable to act in a responsive manner with the economic 
condition of Hong Kong and sharp increase in asset price similar to the 1990s period of 
Hong Kong may be resulted.  
 
The literatures reviewed in Chapter 2 generally support the hypothesis that real 
interest rate impose negative effect on the property price while the effect of nominal 
interest rate on property price is insignificant and difficult to verify. This can be 
well-explained by the fact that forecasting property price change solely by nominal 
interest rate have neglected the implication of the change in price level over time.  
 
With refer to the characteristics of the monitoring band system and the regression 
result from Chapter 6, it can be observed that Singapore demonstrated a model of how 
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interest rates, both real and nominal, affect the residential property price under a relatively 
flexible exchange rate regime. It is an ideal model to show the difference in interest rate 
behaviour and consequently its effects on property price under the currency board 
arrangement in Hong Kong.  
 
The regression result of the data analysis in Hong Kong illustrated that both real 
interest rate and nominal interest rate impose negative effects on private residential 
property price. Although the magnitude of the coefficient of nominal interest rate is larger 
than that of real interest rate, from the t-statistic values obtained, real interest rate is 
proved to be more significant than nominal interest rate at 90% confidence interval in 
explaining the change in property price. On the other hand, nominal interest rate is found 
to be a significant factor that influencing property price while the expected rate of 
inflation did not. Therefore, different from the result from Hong Kong, Singapore dollar’s 
nominal interest rate is more influential than real interest rate on the change in property 
price.  
 
Supported with the regression result as well as Granger Causality Test result, the 
effects of real interest rate on property price between Hong Kong and Singapore have a 
significant degree of contrast. The difference in performance in the regression analysis 
shows that real interest rate in Hong Kong and Singapore behave utterly different and this 
difference can be well-explained by the difference in exchange rate regime.  
 
Solely analysis the regression result of Hong Kong that real interest rate, instead of 
nominal interest rate, is a significant factor influencing property price under currency 
board arrangement is not a convincing analysed statement as similar regression result may 
also be able to obtain in place where currency board is not adopted. All in all, the 
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objectives of this dissertation are achieved with the aid of Singapore’s analysis result.  
 
7.2 Limitations of this Study 
 
The major limitation of this study is about the estimation of the expected inflation 
rate. It is, by Fisher’s definition, real interest rate is the nominal interest rate less expected 
inflation rate. Measures of nominal interest rate are available but there are no clear 
measures for expected inflation. The reason behind is that it is difficult to estimate how 
individuals, or investors perceive the future inflation rate. Although CPI and GDP deflator 
are good estimators of inflation rate, and it would be reasonable to assume that investors’ 
expected inflation rate depends upon the actual inflation rate, they are not measuring the 
investors’ expected inflation rate. However, this limitation is difficult to be resolved.  
 
7.3 Suggestion of future study 
 
For the regression analysis adopted in this study, only short-term relationship 
between the dependent variables and independent variable can be illustrated instead of 
long-term relationship. That means, the regression result in this dissertation illustrated the 
short-term relationship between interest rates and property price. Therefore, future study 
can focus on investigating the long-term effect of interest rates on property price.  
 
Moreover, as Hong Kong has undergone a long period of negative real interest rate 
during the 1990s, the change of property price at that period of time may not be 
consistence with the real interest rate trend. Furthermore, it is impossible to have negative 
real interest rate under Fisher’s Theory. Therefore the effect of negative real interest rate 
on property price cannot be observed from this study. Future study can investigate into 
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the special behaviour of real interest rate within a particular time period such as the 
period of negative real interest rate or at time of Asia Financial Crisis.  
 
In addition, further study on the effects of currency board arrangement can be done. 
This study investigated the special interest rate arrangement under currency board 
arrangement and how this arrangement in turn affects the change in property price. 
However, interest rate does not solely affect the property price but also other fields in the 
economy such as output, money supply and investments. Future study can look into the 
power of currency board on the entire economy.  
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